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Model 12610-20 Proportional-Reset 


Controller and Pneumatic Transmitter 
Resistance Unit 


1. Precision-machined tapered stainless steel plug. 
2. Tapered orifice. 


3. Actual reset rates = graduations divided by 20. 


Model 12610 


4. Spiral scale permits nearly 2 full turns. Readings at smaller Controller 


reset rates have greater spacings. 
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THE LOOK Box 








ie, month “Look Box” included an item from 
General Electric Company’s Commentator concern- 
ing Communist activity and interest in our labor 
unions. The article was mainly an assemblage of 
recorded statements by Com- 
munist leaders Marx, Lenin, 
and Stalin, but also said that, 
“Tt is our best information that 
every Communist party mem- 
ber in America has taken this oath: ‘I understand 
it to be my constant duty to work for the over- 
throw of the United States government by force 


999 


and violence’. 

Some good citizen, who didn’t send his name, 
clipped this story from REFINER and sent it back 
along with clippings from the Daily Worker, a 
Communist newspaper published in New York, 
which claims that General Electric, threatened 
with libel proceedings by the Communist Party of 
the United States through their lawyers Unger, 
Freeman, and Fleischer, retracted its earlier state” 
ments. 


A Communist 
Cries ‘‘Libel’’ 


The General Electric “retraction” consisted, 
however, of a bare explanation of the source of 
the information and a withdrawal of the statement 
on the pledge taken by Communist party members. 
The Commentator stands on the record for the bal- 
ance of the material in the original story. Two 
Statements, attributed to Marx and not challenged 
by Daily Worker, or by Communist Party lawyers, 
read: “In short, the Communists everywhere sup- 
port every revolutionary movement against the 
existing social and political order of things,” and, 
“The Communists disdain to conceal their views 
and aims . . . their ends can be attained only by the 
forcible overthrow of all existing social conditions. 
Let the ruling classes tremble at a Communistic 
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revolution. The proletarians have nothing to lose 
... they have a world to win.” 

Our daily newspapers report the activities of 
Communists in China and Berlin and Greece, 
among other places. While Communists here may 
cry “libel” when they are accused of advocating 
force to obtain political advantage, their comrades 
outside this country seem to use force freely 
enough. 


‘Des results of the West Coast refinery strike 
provide food for thought for all—for the next time. 

The strike was called on short notice, at a time 
when the union members involved were well paid 
in relation to the wage scales of other 
workers in the same area. 

Benefits? Pere the strike was much too 
ong for any settlement, however 
gainful in theory, to be of real benefit 

to the individual striker—except for the recapture 

of his job laid aside at the start of the strike. The 
earnings lost by an individual who stayed off the 
job the full course of the strike may eventually be 
regained through his increased wages—but the 
time required to just “break even’ will in the 
average case be a matter of years rather than 
months. 

The strike resulted in the loss of much needed 
petroleum products at a time when our national 
economy needs every drop that can be produced. 


The strike was costly for the refineries, too. 
Management’s determination to keep their plants 
running, together with the cooperation of many 
many employes not in sympathy with the strike, 
resulted in operation at some 90 percent of capacity 
within four or five weeks. Even so, operation under 


Strike 
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WE'RE PROUD OF 


DIAMOND'S NEWEST 
CHEMICAL WORKS 


Diamond Alkali Company's newest chemical plant, the 
Houston Works on the Houston Ship Channel, recently went on 
stream, manufacturing chlorine and caustic for what it’s able 
young president, R. F. Evans, so aptly described as “the living, 
growing, expanding chemical industry.” Brown & Root, Inc. are 
proud to have been selected for engineering and construction 
of this great plant—proud of the part we have in the process 
industry in the Southwest, which is fast securing its position as a 
world chemical capital. 7 


BROWN & ROOT, Inc. 


P. O. Box 2634 Houston 1, Texas 
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such conditions is inefficient and wasteful—as all 
refinery men well know. 

Perhaps the only ones who did not suffer finan- 
dally during the strike are some professional labor 
anion officials and employes. Their pay continues 
on schedule. The conducting of strikes and negotia- 
tions: in connection with strikes is their routine 
daily business. Certain union leaders are now said 
not to be popular with their general membership. 
Certainly they have caused severe damage to their 
member’s pocketbooks, their union, and labor’s 
cause generally. 


A BRIGHT golden owl with flashing green gog- 
gles attended the National Safety Congress in 
Chicago recently. The bird is the symbol worn by 
members of one of the most exclusive clubs in the 

world, “The Wise Owl Club,” 
Introducing——_ which now has only 152 mem- 

bers. The Wise Owl Club ad- 
Wise Owl mits only men and women who 
have been saved from blindness 
in an accident because they were wearing safety 
goggles. 

Many thousands of eyes are damaged each year 
in industrial accidents. Many of these could have 
been saved if the worker had been wearing a 
modern pair of safety goggles with specially 
hardened lenses. Such lenses can withstand even 
a direct hit from a flying rivet, striking with such 
force that the wearer is knocked down, without 
shattering and cutting the eye. 

Joseph Folks, a skilled grinder employed for 
the past 17 years in the St. Louis plant of Ameri- 
can Car and Foundry Company, got the shock of 
his life one day about a year ago when a jagged 
twisting chip of hot metal flew off from one of 
the castings he was grinding and struck full into 
his safety goggle lens. Folks was thrown back- 
wards by the force of the impact and his safety 
lens was left a mass of cracks—but it did not 
shatter and Folks’ eye was unscratched. 

Folks wrote a letter to the editor of the com- 
pany magazine saying that he wondered how many 
other men there were in the company as lucky 
as he—and suggested that they form a club and 
Wear a badge. AFC’s management, recognized a 
great psychological idea—an “incentive tool”— 
tomake the men want to wear their safety goggles. 
Safety Director F. H. Humphreys drew up the 
tules for one of the most exclusive clubs in the 
world, designed a badge—an owl wearing safety 
Soggles—and chose the name, “The Wise Owl 
Club.” Finally all rights to The Wise Owl Club 
were transferred to the National Society for the 
Prevention of Blindness, a non - profit private 
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agency which for the past 40 years has been work- 
ing for the conservation of vision. In a recent 
statement, the executive director of this group, 
Franklin M. Foote, said: “Any industrial organiza- 
tion where there is any eye hazard to the workers 
may now without cost sponsor a Wise Owl Club 
by registering with NSPB. Then, on recepit of an 
authenticated report from the organization as to 
the saving of an eye by the use of safety goggles, 
our society will provide, at cost, a gold wise owl 
badge and a certificate of membership for formal 
presentation ceremonies. Presentation may be 
made by a management official or by some dis- 
tinguished visitor, at a ceremony within the plant 
or at a public ceremony. However, the most im- 
portant consideration is that the rules as to eligi- 
bility for membership be strictly enforced. Only 
an accident where actual complete loss of an eye 
is involved can count. The Wise Owl Club can 
become an international incentive tool for eye 
safety. It will not achieve that purpose if anything 
is done to cheapen or undermine the honor of 
wearing the gold wise owl.” 


Portuad thought to the contrary, friction is 
not the major cause of automobile engine wear, ac- 
cording to recent discoveries of Shell Oil Company 
researchers. Instead, the action of acids, resulting 
from low operating tempera- 
ture, has been found to cause 
most engine wear. 

C. E. Davis, vice president in 
charge of manufacturing, in 
making an announcement of the results of work 
done at company laboratories and in extensive 
road testing, explained further. The average mo- 
torist runs his engine for brief periods of time 
only. “When the engine is thus intermittently on 
and off, it runs ‘cold,’ with the result that com- 
bustion may be incomplete and partly burned fuel 
gases and moisture attack the smoothly polished 
metal surfaces chemically. It is this type of acid 
action that accounts for up to 90 percent of engine 
wear.” 

In Shell’s tests, causes of engine wear were 
checked in laboratory engines under conditions 
simulating all those that could possibly occur in 
passenger car driving. One engine was run the 
equivalent of 300,000 miles without repair. Labora- 
tory work was then backed up with full scale road 
tests. 

If acid action can be prevented, years will be 
added to the life of the engine, Davis continued. 
Shell laboratories are working on motor oil addi- 
tives to combat this condition, but results have not 
been announced as yet. 


Acids Cause 
Engine Wear 
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Catalytic Cracking 


Of Sour Gasoil 


WILLIAM CARNEY, HENRY D. NOLL, 
A. WESLEY HOGE* 


LION OIL Company for the past 15 months has 
processed 5400 barrels daily of high sulfur gasoil 
in a TCC unit with excellent results. This operation 
is of high interest to many refiners now faced with 
the prospect of running sour crude oils. A com- 
bined yield of doctor sweet motor gasoline and 
600-endpoint distillate fuel oil of about 70 volume 
percent was achieved. Sulfur distribution in the 
product is quite favorable with some 55 weight per- 
cent appearing in gas and coke streams, 42 percent 
in the cycle stock, and only about 3 percent in the 
catalytic gasoline. A minimum of alloy protection 
was required to prevent corrosion in the unit. An 
on-stream efficiency of 97 percent was logged dur- 
ing the first seven months of operation. 


HE volume of high sulfur crude 
oils refined in this country has been 
increasing rapidly over the past several 
years. Vast quantities of Venezuelan 
and Near Eastern crudes are imported 
at present and the predictions are that 
more than one million barrels per day 
of the latter crudes will be processed 
in this country within the next few 
years, These foreign crudes are char- 
acterized by high sulfur content, and 
in this and other respects are quite 
similar to the Arkansas crudes pro- 
duced and refined by the Lion Oil 
Company at E] Dorado, Ark. Table 1 





























TABLE 1 
me | Ofcine Lion 
CRUDE | (Venez.) Bahrein Iraq (Schuler) 
ee 
Gravit = 
" Dist., 31.1 32.7 35.5 34.5 
IBP. , 
es 83 ec oe 86 
1p beteent..| 160 112 128 145 
0 percent . 220 186 197 210 
Wont. | 396 402 380 395 
ig ereent 490 501 465 485 
++ tear 563 600 547 595 
Hf steer 791 806 723 785 
—- | 72.2%| 734%] .... 
Sie 830 830 
%...) 0 
Conradson 81 2.04 1.92 1.40 
cee 
RM.) 7.75 3.6 3.1 
—_——— = 
——e 
. ‘ 
the Lion any is refinery superintendent of 
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Thermofor Catalytic Cracking Unit at Lion Oil Company Plant, 


gives inspections of the crude proc- 
essed by Lion as well as inspections of 
typical Near Eastern and Venezuelan 
crudes. 


Refinery Processing Scheme 


The refinery operations at E] Dor- 
ado are integrated about the operation 
of a 5400 barrels daily TCC unit. After 
the recovery of certain straight run 
products from the crudes by conven- 
tional means, there is available heavy 
gas oil and reduced crude for charging 
stock to the TCC plant. Although the 
average sulfur content of the reactor 
charging stock derived from this mix- 
ture is about 1.7 weight percent, such 
material has been processed success- 
fully in the TCC unit since September, 
1947. A typical inspection of the 
charge to the Lion TCC reactor is 
given in Table 2 along with inspec- 
tions of gasoils of similar boiling 
range derived from Near Eastern and 
Venezuelan crudes. 
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El Dorado, Ark. 


A wide variety of operating condi- 
tions have been imposed upon the 
TCC unit in order to arrive at optimum 
product distribution in the over-all 
refinery balance of products. Fresh 






































TABLE 2 
Lien 
Oficina TCC 
GAS OIL | (Venez.) | Bahrein Iraq 
Yield-Vol. 
percent of 
Rs cceke 30.0 35.0 32.0 30.0 
Gravity— 
y  , Gere 24.5 23.0 24.3 25.7 
~, Dist 
IBP........| 550 550 570 484 
10 percent. . 615 620 625 620 
20 percent. . 655 660 670 670 
30 percent. . 695 695 705 715 
40 percent. . 735 725 740 750 
50 percent. . 775 760 775 785 
60 percent. . 820 795 815 825 
70 percent . 860 850 850 865 
80 percent. . 890 ; aa 910 
Aniline Pt., 
a TP 175 175 190 165 
Sulfur, Wt. 
perce it. . 0.90 2.85 3.1 1.7 
{625} 85 
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FIGURE 1 


Sulfur Distribution in TCC Cracking. 


feed throughput, recycle ratio and 
temperature have been the variables 
most widely studied. After consider- 
able exploration of the effect of these 
variables, it was concluded that with 
the feed stocks available a low tem- 
perature operation with a nominal 
amount of internal recycling was most 
desirable at El Dorado. This type of 
operation gives an exceptionally high 
combined yield of 10-pound RVP 
motor gasoline and 600° F. end point 
distillate fuel oil of about 70 volume 
percent. The gasoline yield is further 
augmented to the extent of approxi- 
mately 8.0 volume percent of the virgin 
reactor charge by polymerization of 
the unsaturated portions of the C, and 
C, fractions. Typical TCC operating 
conditions and yields are given in 
Table 3. 

Tests on the products show that 
despite the low temperature operation, 
low sulfur content of the gasoline from 
a high sulfur charge is achieved, For 
example, after caustic treating in a 
regenerative system, the stabilized TCC 
gasoline has an average total sulfur 
content of about 0.10 weight percent 
and is doctor sweet. The stability of 
both the catalytic gasoline and No. 2 
fuel meets all marketing specifications. 


86 [626] 


Inspections of the various TCC prod- 
uct streams after gas recovery and 
stabilization are shown in Table 4. As 
indicated, the end point and the pour 
point of the No. 2 fuel oil produced 
are approximately 600° F. and 0° F., 
respectively. 
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FIGURE 2 


Total Sulfur Distribution of Lion Oil Company’s TCC Gasoline Before 


Caustic Washing. 


With the current trend in process- 
ing stocks of increasing sulfur content 
in catalytic cracking units in this 
country, it is of interest to study the 
distribution of sulfur in the products 
from such operations. With this in 
mind, sulfur balances for the Lion 






































TABLE 3 
BPSD 
Charge Data: 
Virgin charge to tar Separator 5838 
Recycle charge to tar Separator. 908 
Total tar separator charge. . 6746 
Tar separator bottoms......... 1183 
Total reactor charge 5563 
Virgin reactor charge. . . 4655 
Operating Conditions: 
Space Velocity (Total Charge), V/Hr./V 1.0 
Catalyst/Oil Ratio (Total Charee), - V 2.4 . 
Top reactor pressure, PSIG. . 8.0 
Oil vapor to reactor, °F.... 860 
Catalystic to reactor, °F. . ; 1005 
Catalyst circulation Rate, Tons/ Hr... 72 
Vol. Percent | wee Percent 
Virgin Virgin 
Reactor Reactor 
BPSD Lbs. Hr. Charge Charge 
Product Yields 
10 a RVP— 410° F. E.P. motor pane 2376 . 51.0 
No. 2 Fuel Oil..... 3 855 18.4 
Heavy catalytic gas ‘oil 855 ; 18.4 
Excess C's 602 pth 12.9 
C4 Plus Liquid Recovery = 1 5 100.7 
Cs and wp anes ty Gas 4390 bal Hr ‘ 
Coke 2765 net 
eo — 
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TABLE 4 














Heavy 
Stabilized No. 2 Catalytic 
asoline | Fuel Oil | Gas Oil 
Gravity —API 59.3 26.0 16.1 
stu Dit "F 
iP * , 90 448 613 
50 percent 202 520 702 
90 percent 374 571 760+ 
EP 408 600 ; 
RVP 7.3 : 
(Octanes 
M. M. Clear 80.5 
+ 3ec TEL 86.3 
Res. Clear 92.0 
+ 3ce TEL... . 97.2 
Sulfur—Wt. percent 0.10 1.45 
Pour °F ne 75 
Aniline Pt. °F... . 116 














operations have been made. Typical 


of the results are the data presented 
in Table 5. Also included in Table 5 
are typical sulfur balances for TCC 
operations on moderately sour and 
sweet charging stocks. Although a gen- 
eralized correlation of sulfur distribu- 
tion in the products versus sulfur con- 
tent of the charge cannot be made for 
stocks of widely different chemical 
composition (the aromatic California 
crudes are notable exceptions) it is 
interesting to note that for most paraf- 
finic and mixed-base stocks, about 55 
percent of the total pounds of sulfur 
in the charge appears in the gas and 
coke products, about 42 percent ap- 
pears in the cycle stock and about 3 
percent appears in the catalytic gaso- 


line. 


TABLE 5 


Sulfur Distribution in TCC Cracking 








LION GAS OIL 






























































Weight 
Percent 
Weight | Lbs./ 0 
Percent Hr. Total 
Lbs./Hr. | Sulfur | Sulfur | Sulfur 
Reactor Charge. 65,800 1.70 1,118 100.0 
Products: b ible ds 
Gasoline 27,600 0.14 39 3.5 
Cycle Oil 26,832 1.66 446 40.0 
Gas + Coke 11,368 633 56.5 
Total 65,300 | .... | 1,118 | 1000 
____ MICHIGAN GAS OIL 
Weight 
Percent 
Weight | Lbs./ ° 
| Percent Hr. Total 
Lbs./Hr. | Sulfur | Sulfur | Sulfur 
Reactor Charge 39,200 0.61 239 100.0 
Products: pes 
Gasoline 15,460 | 0.046 7 2.9 
(yee Oil 15,250 | 0.55 84 35.1 
748 + Coke 8,490 seas 148 62.0 
Total 39,200 ... | 29 | 1000 
etteinsenesncs 
—, MID-CONTINENT GAS OIL 
Weight 
: Percent 
Weight | Lbs./ ° 
Percent} Hr. Total 
Lbs./Hr. | Sulfur | Sulfur | Sulfur 
Reactor Charge....! 129,000 | 0.14 | 830 | 1000 
Products: | ae Ca Pat 
bay 41,900 | 0.049 21 4.0 
G l 73,100 | 0.37 270 51.0 
a8 + Coke 14,000 awe 239 45.0 
Total 129,000 530 100.0 
Cd 
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FIGURE 3 
Lion TCC Unit Bead Catalyst Performance. 


It should be mentioned that the 
foregoing generalization regarding sul- 
fur distribution is valid only at normal 
conversion levels of 55 to 60 percent 
since the quantities of sulfur in the 
individual products depend upon the 
relative quantities of those products 
or, in other words, the conversion level. 
The change in sulfur distribution with 
change in conversion in TCC cracking 
is illustrated by the curves shown in 
Figure 1. These graphs were developed 
from a large number of TCC runs 
made on a variety of charging stocks 
and over a considerable range of op- 
erating conditions. The data tabulated 
in Table 5 have been plotted on these 
generalized curves. 

One of the most gratifying experi- 
ences in connection with the operation 
of the Lion TCC unit on sour stocks 
has been the discovery that a mini- 
mum of chemical treatment of the cata- 
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lytic gasoline is require to produce a 
non-corrosive, stable, doctor sweet 
product. It is generally recognized that 
sour stock operations involve much 
more elaborate finishing treatment of 
the products in order to meet market- 
ing specifications. Prior to the installa- 
tion of the TCC unit at El Dorado, for 
example, the thermal gasoline produced 
from the stocks currently being cracked 
catalytically had an average total sul- 
ful content of 0.15 weight percent after 
regenerative caustic washing and cop- 
per chloride sweetening. The TCC gaso- 
line, however, is given only a regen- 
erative caustic wash and _ inhibited, 
after which the total sulfur content 
averages about 0.10 weight percent and 
the product is: sweet to the doctor test. 
The untreated TCC gasoline leaving 


the stabilizer has a total sulfur con- 


tent of about 0.15 weight percent, 
about one third of which is mercaptan 
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TABLE 6 
Existing 
ITEM MATERIAL or Added 
Feed Preparation: 
Vaporising heaters... . 4-6 percent chrome tubing................. 6.0.0. .0005. Existin 
‘ar Separator........ 11-13 percent chrome lining complete................... Added 
Tor separator bottoms lines............... 4-6 poe Eh ode kntcxaacedanvcaswuduw es Added 
r separator vapor line and valves tee Ee on vc a uhdca ceneabeccaet’ Added 
Vapor superheater..................... y 8 eee RE FO Added 
EEE Se Lit ee Added 
Vapor line to TCC reactor and valves... . ies dukusgidns oeeoss cesepdocemlesecaenie Added 
eactor: 
EET 8 ey oe oe 11-13 percent chrome lining........................05. Added 
Reactor internal elements................. REESE a a pea Added 
Reactor vapor outlet lines and valves. i Se a Added 
Synthetic Crude Tower: 
Synthetic crude tower... . 11-13 percent chrome lining in lower half—upper half car- 
7 a ETE Sa RS - hey EEE Existing 
fyathetio crude tower piping. .... | SLE: REE AT RES NET. dded 
cor wer aa USC LEE Oe a UU I vas s¥ oa sch sie sesancad qooerscecccocccese Existing 
Synthetic crude tower overhead condensers. ..| Carbon steel shell—Admiralty metal tubes............... Added 
~~ receiver and gas separator..... RR YL a AG a ORES ES Existing 
Kiln internals. Conventional 4-6=chrome air and flue gas distributors 
and collectors—2 percent chrome water tubes.......... Added 














sulfur.The mercaptan compounds pres- 
ent, however, are removed almost quan- 
titatively by a strong caustic wash so 
that the finished product meets the 
specifications quoted above. The distri- 
bution of total sulfur versus boiling 
range of the Lion TCC gasoline before 
caustic washing is typified by the data 
plotted in Figure 2. 


Description of TCC Unit 


The Lion TCC unit consists of the 
conventional heater, tar separator, 
reactor-kiln and distillation sections. 
Among the latest developments incor- 
porated in the design at the time of 
construction are a single, split-bucket 
type, hot catalyst elevator for trans- 
porting both spent and regenerated 
catalyst, self-supporting reactor and 
kiln sections which result in an econ- 
omy in the steel] superstructure re- 
quired and a kiln cooling coil mani- 
fold arrangement at the first platform 
in the structure which facilitates oper- 
ation by permitting all coil changes to 
be made at this location. As far as the 
catalytic section is concerned, only the 
reactor proper has alloy protection 
against corrosion by the sour charging 
stocks. The hot catalyst elevator, kiln 
air blower and principal feed and 
product pumps are driven by steam 
turbines, In the event of a power fail- 
ure, the TCC unit proceeds in opera- 
tion very smoothly and already this 
foresight in planning has obviated 
many temporary shutdowns. 

The catalyst used in the Lion TCC 
unit is the synthetic bead type. The 
normal catalyst inventory in the unit 
is about 225 tons and the initial charge 
of catalyst had an activity of 42 by 
the Cat-A method. After the first year 
of operation, the average activity of 
the system has leveled out at about 31 
Cat-A index. The performance of the 
catalyst in the unit is shown in Figure 
3. During this entire period of opera- 
tion no catalyst has been withdrawn 


from the unit and replaced with fresh’ 


catalyst for the purpose of maintain- 
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ing average activity. In other words, 
the only catalyst usage has been that 
required to replace nominal mechani- 
cal losses due to attrition, The actual 
average usage since September, 1947, 
has been 0.7 tons per day, the equiva- 
lent to about 0.24 pounds per barrel 
of charge. 

The Lion TCC installation is com- 
posed of both new and used equipment 
with alloy steel protection provided 
only at critical locations. The vapor 
superheater, tar separator and the 
entire catalytic cracking section proper 
were new construction and the balance 
of the feed preparation distillation and 
recovery sections were parts of equip- 
ment previously operated in the refin- 
ery. Some of the existing equipment 
which was revamped for TCC service 
had already been provided with alloy 
protection for sour stock operation 
and, as previously mentioned, only the 
reaction zone of the TCC unit was al- 
loyed. An itemization of the major 
pieces of equipment and the extent 


and type of alloy employed is given 
in Table 6. 


The unit was shut down on April 4 
1948, for a complete inspection and 
clean-up after seven months’ operation, 
during which time an on-stream eff. 
ciency of 97 percent was realized, 
That the off-stream time to on-stream 
time for the turnaround amounted to 
only seven days is indicative of the 
excellent condition in which all of the 
equipment was found. A summarized 
report of the inspection is presented 
in Table 7. No piping replacements 
were required because of metal |oss 
from corrosion or erosion despite the 
fact that, as indicated in Table 6, much 
of this piping was fabricated of carbon 
steel. For example, the vapor lines to 
and from the reactor are carbon steel, 
Undoubtedly, these lines operate at a 
temperature outside the critical range 
for corrosion by the Lion stocks. The 
significance of this experience, how. 
ever, is that economies in the design 
of the Lion TCC plant for sour stock 
operation were realized by providing 
alloy protection at only critical loca- 
tions. 


Conclusion 


At this writing, the Lion TCC unit 
at El Dorado, Ark., has been in opera- 
tion for more than one year—Septem- 
ber 16, charging sour stocks similar to 
those derived from Middle Eastern 
and Venezuelan crudes with gratifying 
results. With a minimum of alloy pro- 
tection against corrosion, the unit gives 
evidence of continued performance 
equal to that of any other commercial 
catalytic cracking unit operating on 
sweet stocks. In addition, a minimum 
of finishing treatment of the TCC prod- 
ucts is required. Therefore, it is con- 
cluded that imported sour crudes could 
be satisfactorily processed at E] Do 
rado without any further revisions to 
equipment or processing schemes. 


TABLE 7 








ITEM CONDITION 





Feed Preparation: 


Excellent—no metal loss 

Excellent—no metal loss 

Alloy lining good except for one broken strip weld 
Excellent—no metal loss 

Good—no metal loss 


Oil charge lines and exchangers. 
Vaporizing heater tubes. ... 

Tar separator........... 

Tar separator bottom lines 

Tar separator vapor line.. 


Vapor superheater tubes... . Good—no metal loss 
Vapor line to reactor. ...... Good—no metal loss 

Reactor ; : 
Reactor shell............. Excellent—alloy lining good except for six broken strip welds 
Reactor internals. . Excellent—no evidence of erosion or corrosion 


r vapor line and valves Excellent—no evidence of corrosion 
Synthetic Crude Tower 
Synthetic crude tower. 


Synthetic crude tower piping 


Tower clean—lining in good condition 
Excellent—no evidence of corrosion 


Overhead condensers... . . se = fouling or evidence of sulfur attack on admira'ty metal tubes or carbon st? 
she 
Overhead receiver. . . ood 
Kiln: 
Suspended tile lining Excellent—no erosion or spalling 
Air and flue gas distributors Excellent 
Cooling coils Good—very slight scaling on inside 
Catalyst piping Excellent—no replacement required 
Hot Catalyst Elevator: 


Excellent—indicated chain life 3 years 
0.049 inch maximum wear 

0.0237 inch maximum wear 

0.078 inch maximum wear 


General condition 
Traction Rims 
Chain Links... . 
Chain Kouckles. . . 
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The Design of 


Octagonal Foundations 


CRAIG C. LAZZARI, Mechanical Engineer, Houston, and 
CHARLES F. SANDERSON, Gulf Fellow, Department of Chemical Engineering, 
A. & M. College of Texas, College Station 


THE ARTICLE entitled “The Design of Foundations for Stacks and Towers” by V. O. Marshall (PETROLEUM 
REFINER, August, 1943) has been well received by foundation designers throughout the process industries. 
For the purposes of his discussion, Marshall divided stacks and towers into two classifications: 1) Self-sup- 
porting, which resist the overturning forces by the size, shape and weight of the foundation, and 2) Guyed, 
in which the overturning forces are resisted by guy wires. The material in the article, arranged in text form 
and illustrated by suitable calculations, serves as an excellent reference when dealing with various types of 
foundations. For speed in calculation and ease in checking, it is generally recognized that there is much to 
be gained in reducing recurring similar design problems to routine solution by the use of specially prepared 
calculation forms. The purpose of this article is to present a calculation sheet which has been worked out to 
suit Marshall's procedure and to illustrate its application in the design of a self supporting tower founda- 
tion of the type in general use in the petroleum industry. The method of presentation will be that of fol- 
lowing the calculation form through, item by item, explaining the origin of the various quantities and develop- 
ing whatever derivations are necessary. The treatment of the subject follows that used in Marshall's article, 
except for the diagonal tension and the bending stress. Whereas the original breaks the trapezoidal area and 
the load diagrams into a series of rectangles and triangles, this method arrives at the same conclusion by 
solving for the center of gravity of the area and the average force of the load diagram. 


Te Problem: 

It is desired to design a foundation 
for a self-supporting tower of the fol- 
lowing specifications: Low Pressure 
Absorber; over-al] height 53 feet; un- 
insulated ; outside diameter of the tow- 
er 8 feet; weighs 59,295 pounds empty 
(trays installed before shipment) ; 
weight of water to fill the tower plus 
platforms and piping will be 163,000 


pounds; maximum wind velocity is ex-" 


pected to be 100 miles per hour; max- 
imum allowable soil pressure is 3000 
pounds per square foot; frost line is 
2.5 feet below grade; earth fill will 
weigh 90 pounds per cubic foot; use 
a 1:2:4 concrete mixture (150 pounds 
per cubic foot). 


Assumptions : 

1) The base of the foundation will 
be 1 foot below the frost line and the 
lop of the pedestal will rise 1 foot 
above grade. 

2) Short diameter of the octagonal 
base to be 16 feet with a thickness of 
L5 feet. Frost line one foot below 
grade, 

3) Short diameter of the octagonal 
pedestal to be 10 feet with a thickness 
of 3.0 feet. 

!) Reinforcing rods to be arranged 
radially as shown in Figure 6, This 
pattern permits them to be all in the 
‘ame plane instead of requiring four 


layers as in the case of straight rods, 
resulting in a greater effective base 
depth for any particular thickness of 
the base. The bottom reinforcing will 
be 3 inches above the bottom of the 
base, giving a dy of 1.25 feet. Top re- 
inforcing will be 3 inches from the 
top of the base. 

Calculate: 1) Maximum soil pres- 
sure. 2) Stability. 3) Diagonal ten- 
sion. 4) Bottom reinforcing. 5) Top 
reinforcing. 6) Anchor bolts. 


Nomenclature 
The following section will serve as 

a nomenclature and detailed discussion 

of the various quantities in order of 

thei: appearance on the form. 

S.—Maximum allowable soil pres- 
sure; usually determined by a test 
at the job site. The concrete mix- 
ture used here is recommended for 
this service. Constants for this mix- 
ture are given in Table 2. Constants 
are also given for a 1:2:5 mixture 
for comparison. 

V—Maximum wind velocity; usually 
obtained from meteorological re- 
ports for the area. 

P,—Wind pressure; formula is based 
on one. proposed by the U. S. 
Weather Bureau, assuming that the 
pressure on a cylinder is 60 percent 
of that on a flat plate. 

A,.—Projected area of the tower is the 
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product of the overall height (H) 
and the outside diameter (D,) in- 
cluding insulation if any. 

P—Wind load; product of the pro- 
jected area of the tower (A,) and 
the wind pressure (Py). 

M,—Overturning moment due to the 
wind load; assumes that the wind 
load acts at a point midway on the 
tower. 

A,—Area of the octagonal base; may 
be calculated from the formula as 
shown or obtained from Table 1. 

A,—Area of the octagonal pedestal: 
obtained the same as A,. 

W,;—Weight of the base only; using 
concrete at 150 pounds per cubic 
foot. 

Wp—Weight of the pedestal only; ob- 
tained like Ws. 

Wr,—Weight of dirt fill above the 
base. 

Wr.—Weight of the entire founda- 
tion; weight of base plus pedestal. 

W,—Weight of tower as it is erected. 
This is exclusive of the trays if they 
are to be placed in the tower after 
it is in place. 

W,—Weight of water necessary to fill 
the tower, plus any insulation, plat- 
forms, piping, etc. Also includes 
weight of the trays if these were not 
included with Wr. 

X—Maximum dead weight on the soil 
under the base. 
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S,—Unit soil loading due to dead load 
only. 

S,—Unit soil loading due to the wind 
load. 

Z—Section modulus of base—refer to 
Table 1. 

S—Maximum unit soil pressure (also 
called toe pressure). 

Smin—Minimum unit soil loading 
(also called heel pressure) obtained 
by subtracting the wind load from 
the soil loading at minimum dead 
weight. A value of zero is consid- 
ered ideal, and in this case it indi- 
cates that the tower is stable, when 
empty, at wind velocities up to 100 
mph. 

d;—Effective thickness of the base. 
Measured from the center line of 
the top row of bottom reinforce- 
ments to the top of the base slab. 

D.—Short diameter of the critical sec- 
tion. See Figures 2 and 3. 

-—>—*+ Hy. 








FIGURE | 








OCTAGON 
Area = 0.828d? 
c = 0.541d 
Moment of inertia = 0.055d* 


Section modulus = 0.1016d* 
Radius of gyration = 0.257d 


Length of side = 0.414d 








A,—Area bounded on the inside by 
the octagon with the short diameter 
equal to D, and on the outside by 
the periphery of the base. In Figure 
3 it would be the area bounded by 
the trapezoid a,b,fg. Formula de- 
rived as follows: 


Area of octagon of short diameter D,. 
= 0.828 D2? 
Area of base = 0.828 D? 
Area a:ibifg = A; = 


1 
—3 (0.828 D,’ — 0.828 D.’*) 
— 0.1035 (D;? — D.’) 


S,Max—Maximum effective shear load 
at the edge of the base caused by 
upward reaction of the soil. Since 
the weight of the base and the earth 
fill partially counteract the soil re- 
action, these quantities are sub- 
tracted from the total load. This 
leaves the magnitude of the soil re- 
action at the outer edge of the base 










































































FIGURE 2 


TABLE 1 
Elements of octagonal base, 

















Short Diameter Area Length of Section 
D Ft. Sq. Ft. Side (Feet) | Modulus 7 
i, 
RRR oe 7.45 1.242 2% 
| aS 10.6 1.449 437 
O5d. time 13.2 1.656 650 
45.. 16.8 1.863 9% 
ee 20.7 2.070 12.68 
Bs cbace 25.0 2.277 16.45 
| pee 29.8 2.484 21.90 
GS... 34.8 2.691 27.90 
ie 40.5 2.898 34.90 
7 46.5 3.105 42.80 
ite 52.8 3.312 52.00 
8.5... 59.5 3.519 62.70 
a 66.8 3.726 74.10 
a 74.5 3.933 87.30 
= 82.8 4.140 101.60 
10.5. 91.2 4.347 117.60 
ee? 100.0 4.554 135.00 
| 109.8 4.761 154.10 
= 119.5 4.968 174.50 
12.5. 129.2 5.175 198.00 
eas 140.0 5.382 221.00 
13.5 151.0 5.589 248.50 
et dekh at 162.0 5.796 277.00 
14.5.. 174 6.003 309.20 
eects 186 6.210 342.00 
15.5. . 199 6.417 375.00 
ee 212 6.624 416.00 
See: 226 6.831 455.00 
were 240 7.038 497.00 
17.5... 253 7.245 543.00 
we 268 7452 590.00 
18.5. . 283 7.659 624.00 
= 299 7.866 652.00 
19.5. . 315 8.073 731.00 
ae 332 8.280 811.00 
ae 348 8.487 873.00 
— 365 8.694 933.00 
| ae 383 8.901 1005.00 
22... 401 9.108 1085.00 
22.5. . 420 9.315 1145.00 
aes 438 9.522 1240.00 
23.5... 458 9.729 1320.00 
ae 477 9.936 1400.00 
24.5... 497 10.143 1490.00 
25.... 518 10.350 1585.00 
25.5.... 539 10.557 1685.00 
26 560 10.764 1787.00 





proportional to the line op in Fig. 
ure 2. This makes the first term in 
the equation proportional to the 
length om, and the loading due to 
the wind load proportional to the 
length mp. 

SsMin—The unit loading at the edge 
of the critical section, or the point 
z, in Figure 2. Obtained in the 
same manner as S,Max except that 
the S,, due to wind loading, is re 
duced by the proportionality factor 
D./D, since its lever arm is less at 
the critical section. 


Ssy—An_ incremental loading 


unit 
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FIGURE 4 












































































































































FIGURE 5 
+ V.—Vertical shear load; product of 
20 Mi l SsMax + S,Min) 'th uivalent load and the area 
1.00 which, when added to the S,Min, but Ary =~ (D: — D.) (SMa the equ - . 
1.00 Hot he equivalent force act- a,b,fg in Figure 3. ei | 
x0 will give t - q nter of gravity of _ therefore: j—Ratio of lever of resisting couple 
a ing through the Fleets 2 ke bs do D.)(2S,Max + S.Min) to the effective depth dr. It is a func- 
5.00 the area oqrp in Figure 2. _ (D;— D-)(2Ss c f the concrete mixture; obtain 
100 rived as follows: a 6(S,Max + S,Min) a oT ble 2 
0.00 , . rom Ta . ‘ch 
‘ : - ‘ ° . ° on whic 
a0 Let distance y in Figure 2 be _ ae Now, considering only the triangle b’—Length of side rg rae stresses. 
5.00 tance from the critical section per vrp in Figure 2: resists the diagona _ tensi 
1” center of gravity of the ho Pp (Figure 3. Note it is in inches.) 
oo D D f,—Unit stress in concrete (diagonal 
— e ” ee . M 
Fig & yAr=|—5-—-5 : 2 ” stress. Compare with allowable stress 
ah BBY 5)(B—8) Tae | 
the (* )(sMax—s, Min ) ae eoom 3 2 S A,—Area bounded by abfg (Fig. 4). 
> implifying gi S.-Max — S-Min = - ~ =,+-Distenas of the center of gravity 
the simplifying “- )*(2S,Max + S.Min) D, D. y * of the area A, from the base . the 
yAr= (D; — D- ae ’ ( te ; b in Figure 4, Form- 
‘ =— ituti edestal, line ab in Figure 4, 
ee solving _— for SAy and substituting y = dacieoll al follow: 
eS: 
‘ ts nee a(R 2) 
that JF Constants applying to foundation design. xrA.= (0 414D;)( eT 3 D: De 
re x. = — 2 
ctor . ey Setiaviseecuaes : : aa (0.414 [D, pane Dap 2 2 ? ; 2 
ixture. an os et eeeee 4 5 . : 
7 fb ee ~ > s 2y(SsMax — S,Min) solving for x: and me fie 
: afe bearing loa "| 500} 375 = = th am D;— 
ling callie | wee (pai.)...........- —/|——- mone siemens e 4 = (D: m aa a S Min) As 0.1035 ( : 2 D + %, [D, — D:}) 
fe | Ultimate compressive 1.500 (2S;Max + S,Min)(S.sMax s (D; — De)*( : 3 : 
strength (psi.). eee 2,000 L icteetink 3 se = 3(SsMax + S,Min) ' x= 2(D.? — D.?) 
ar “Safe t xtreme actin throug : ¢ P . 
| Beton in). | s00| amo Sy yalnsivelees on of the load dia- S,Max—Maximum unit soil — at 
—____|__Pression)—(Ibe. sq. in.)...] 800 | 600° the center of gravity h seuiene the edge of the base; equal to S,Max 
fd Safe unit var a a gram; follows from the Pp al ready found. P 
shea: ‘ ° . 7 
goal tension) (Ibs./sq. 40 30 derivation. S,;Min—Unit soil loading at the line 
ies )ooeoeenesessreseees ae eweemer Table 3 ab on Figure 4. Found in the same 
> | Safe due to pnching Areas and perimeters of round and way as S. Min. 
u . ° 
chown iu EE ced Rod oe Say: —Incremental unit dot ao re 
one) Seat on . to the 
- ‘$e | Safe. working stress, steel SQUARE bending stress, comparable 
fi t in tension ROUND at a : diago- 
| & fagsin)----sse---| 18,000 | 18,000 | ll Sra oe arn mee SA, used in calculating the diag 
Ratio, lever om of sesisting 87 89 A Sq. Ins. Inches Sq. Ins. Inches nal stress. ‘ . bend- 
——__|_ couple to noone ss Mla on 785 063 1.00 S,,—Equivalent unit loading for ben 
0 | Ratio, Modules of elasticity bi se - 4 077 3 = 150 "ing stress, comparable to the S, used 
| ——_|_Steel to that of craeet f 190 | 1374 191 200 in calculating the diagonal stress, 
| Ftfrcement to b sor | 1904 391 - M;—Moment about the line ab (Fig- 
aes s10n rein d : 
___ bit fective anen of concrete. .| .0089 ee +) Aa = . yo vine 4) at the edge of the pedestal. 
* | Sale bod str ‘of bers: Ib. 1" 785 3534 | 1268 450 Note that it is in inch-pounds. 
habe Poet te 45 iif voor | 3027 | im | 5:00 f,—Safe working stress, steel rein 
Deformed bars... .... 75 
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forcement in tension. See Table 2. 
A,—Required cross-sectional area of 


TABLE 4 
AREA OF ANCHOR BOLTS 


the bottom of the base to the center 
line of the top reinforcing ste¢| 





bottom reinforcing steel. 
Bs Nominal Diameter 


(Figure 5). 





Ns—Number of bottom reinforcing = 
bars to be placed within the distance arabes 
ab (Figure 4). apace 
M,—Bending moment in the base due Sa 
to uplift forces, This is based on the 1; ae 
weight of the concrete plus the Picbaspies 


Area (Net) ==N7—Number of top reinforcing bars 
51 to be placed in the distance ab (Fig. 
“390 ure 4). 
ime M,.—Moment about the base of the 
1515 tower. 
NPM Fy 2.049 N—Number of anchor bolts. 


D,—Diameter of bolt circle. 








weight of the earth fill acting on 

area A,, with the moment taken 

about the base of the pedestal. 
As.—Area of top reinforcing steel to 


resist the uplifting moment. Note 
that in this case the effective depth 
of the base is d;y,, measured from 


F,—Tensile load on each bolt, based 
on the overturning moment due to 
the wind load less the counter-bal. 
ancing weight of the empty tower, 
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FIGURE 6. Dimensions shown are those contained in the sample calcula- 
tion herewith, (All dimensions on drawing in feet.) 


S. — Max. Allowable Soil Press., Ibs./sq. ft. ~ 








. ie oo | 3000 | 
CONCRETE MIX| f;9:¢ | ———— 
V — Wind Velocity, mph. | 
, 00 

P. — Wind Pressure, lbs./sq. ft. ~ 
= .0025 x V* = .0025 X joo’ 2s | 
At— Projected Area of Tower, sq. ft. | 42g | 
=HXD.= 53x8 424 | 

P — Wind Load, Ibs. ee 
M: — Overturning Moments, Ib. ft. ard | 
=P X L= 600 X 8/ | $29000| 
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A: — Area of Base, sq. ft. (See Table 1) | 














= .828D,?= .828 X jg* ee 4 a 
A: — Area of Pedestal, sq. ft. (See Table 1) -— 
= .828D: = 828 X jg ” | 628 
Ws — Weight of Base, Ibs. = Ai: X hi X 150 | 
=150X 2/2 X 4. | 476S0 
Wr— Weight of Pedestal, Ibs. = A: X h: X 
15S0=150X 3 X 82.8 | 37250 | 
Wr: — Weight of Fill, Ibs. = (A: — A:)hs X 
90 Ibs./cu. ft. = (2/2 —82Z$) 2 x 90 | 23 300 
Wr— Weight of Foundation, Ibs. = Ws + | 
Wr= 47650 + 37250 84900 
Wr— Weight of Tower, empty, lbs. | 
Wa— Weight of Tower Contents (water) | $9295 | 
when full, plus weight of insulation, | 
platforms, piping, etc., lbs. 1@3 000 
X= Wr os Wa — Wri — Wr, lbs. = | 30495 
59295+/63000+23300+ 84900 | 3 
MAXIMUM SOIL LOADING 
—_X ~ #30995 | 
Ss: A: 2/2 | /S60 | 
= Mr = 329000 _ — | 
re 416 |__790 | 
S=S.+S= /§60 + 790 | _2350 | 


Nore: S, Maximum soil pressure, should never exceed So. 


STABILITY 
Satin = _xX—W: =e —S= 
330495 — 163000 - _ 799 PS a 
2/2 ae 


Norte: Sain, Minimum soil pressure, should approximate zero 
but should never be negative. 


DIAGONAL TENSION 
dr (in feet) = hi— (Distance in feet fromcen- [| ,,, | 


ter line of bottom reinforcing | 1,25 | 
to bottom of base.) 


D.= 2 (+a )=2(-3 + 1.25 ) as | 


—_—_—— 
As= (D?¥ — D-*) .1035 = ( 4g* — 12,5 *) -1035 | 10.35 | 
a = 


—, 





X — Wr:— Wa 








S;sMax = ye +S= 
— 
330498 — 23300 — 47650 . 790| 20/3 
2/2 Z 
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$,Min = x — we — Ws  : = = f, = See Table 2. | 18000 
As, i Mr $85000 | 
oe95s eld Pha 12.8 | 30 | ‘*'* = ihid = 2x/B000 XoSX/2s|— 249 | 
_ (2S,Max +S,Min) (SsMax — S,Min) Ag= Area of reinforcing bar. See Table 3. 0.442 
- 3(S:Max + S,Min) ae - 
5 (2 2013 4/830 (2013 _ 1830 ) . | ¢ = Diameter of reinforcing bar. 4 | 
3(20/3 1830 ) 9 Np =e Ae Sa 2.49 | sed | 
§,=S:sMin +S, = /830 + 93 | 1923 | _ 0.442. ——amnmeet 
N (Number of bottom reinforcing bars 
ee Ame 10.35 x 1923 19 | — to be placed within side pedestal.) 
foment BENDING STRESS DUE TO UPLIFT 
| [Seo Same | 0.87 | Minch tbs. = 12(x:)(150h, + 90hs)(Ad) = 
‘inches= 4.97.D. = 4.97 , | 
7. pS | 62/ | 12 60S (150 XhF +9 X2 (16.45) | 126800 
\=—Dyjia — 12X62 X0.87X1,25 | 246 | ,  M _ (26800 [ase | 
nore 12f.jdu ~ 12X/B000 XO87X L2S 0.54 | 
See Table 2 for allowable stress. (fa) Avg, = Area of reinforcing bar. See Table 3. | 0.196 | 
BENDING STRESS ¢= Diameter of reinforcing bar. | Yo “ 
auuecnbie eee i | ee a e725 | 
«= (D1— De)'{D2 + .667(D; — D:)] s A ¢, ~ IDG 2.75 
2( D7 — D,’) Nr=Number of top reinforcing bars to be 
— (16-10 )*[ Jo + .667 ({6—I0)] | pes | placed within side of pedestal. 
2( /@*— 10”) te 
aa an ANCHOR BOLTS 
SrMax = S,Max (already computed) | 20/3 | H anise aes 
$:Min = X— Wn — Ws SDs... a ( 2 ) = (0600 x 26.S 28/000 | 
Ai + D, N = Number of bolts (never less than 8) | 20 | 
330495 23300-47650 | 790x/0 [~~ me 
2/2 + /6 | (718 | D, = Diameter of bolt circle, ft. | 35 | 
San = (2SrMax + SrMin) (SrMax — SrMin) 4M W ata Re TG 
PM Dey F.=—yp Nn 
— (2x€013+/7/8 ) (2013/78 ) cr eam | > 
= oy 000 295 
3(20/3+1 7/8) | _is2z | =4xgsteve _892 | 3650 
Sn=SrMin + San = /7/8 + /8§2 | /870 F, 36S0 pr er 
) Area (Net) = = 
Mz, inch Ibs. = | 870 _| 12,000 /2000 | 0.304 | 
12(x:)SpAs= 12 K 4.6/5 x /870 x 16.15 | $85 000 | Size of anchor bolt (from Table 4). 4° 














Closing Remarks 


As evidenced by the results of the 
calculations, the initial assumptions as 
to the dimensions of the foundation 
Were satisfactory. It is true that the 
maximum soil loading of 2350 pounds 
Per square foot is considerably below 
the allowable figure. However, de- 
‘teasing the diameter to bring the 
oading up to the maximum value 
Would make the tower unstable at the 
maximum wind velocity. Generally 
speaking, an initial assumption of 18- 
inch depth of the base is a reasonable 
One for the ordinary run of towers. 
. calculations here have shown that 
rn 18 a greater thickness of concrete 
- is needed, but decreasing it will 

Crease the amount of reinforcing 


steel necessary. In obtaining a desired 
stability for a foundation there are 
twe possible choices: either the base 
may be made thicker to increase the 
weight, or the diameter of the base 
may be increased. The latter course is 
the less expensive of the two and is 
used whenever space requirements do 
not impose a limitation. 

The bonding stress. has not been 
included in these calculations as it 
has no real meaning where reinforc- 
ing is made up of bent bars radiating 
from the center, This arrangement has 
several other good features which 
should be mentioned here. First, all 
the steel in either the top or the bot- 
tom reinforcing is in a single plane 
instead of being placed in four tiers 
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in the usual arrangement. This causes 
an appreciable increase in the effec- 
tive depth of the base (d;) as the dis- 
tance is taken from the top of the 
base to the center line of the bot- 
tom steel. Again, the non-radial ar- 
rangement places an unnecessary 
amount of the reinforcing steel in the 
center of the base, where it is least 
needed, And finally, this concentration 
of steel in the center of the base forms 
a close grid which can cause trouble 
in pouring the concrete by leaving the 
stee] exposed. In laying out steel] in 
this radial pattern it is good practice 
to allow the shortest bar to extend at 
least 18 inches under the pedestal. 
Steel should not be laid less than 
three inches from the bottom, due to 
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the possibility of exposing it to the cor- 
rosive action of the soil. See Figure 8. 


Bearing stress and punching shear 
have not been checked in these calcu- 
lations. These ordinarily cause no dif- 
ficulty when 18-inch thick bases 
are used. They should be checked as 
a safety measure when dealing with 
unusually heavy towers. 
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FIGURE 7. Pedestal Reinforcing. 


The arrangement of reinforcing steel 
in a single plane as shown in Figure 
8 has certain mechanical] advantages. 
With steel placed as shown in Figure 
9, the more conventional arrangement, 
there is a tendency to leave voids in 
the bottom center of the foundations 
because the concrete is somewhat 
blocked off by the heavy network of 
“eriss-crossed” steel. A greater foun- 
dation thickness is required, too, for 
a given calculated base depth of con- 
crete, The steel layers are of necessity 
in four planes and the calculated beam 
depth must be the smallest dimension 
of the four. /t is necessary, however, 
that foundations employing this ar- 


94 {634} 


5 EQUAL SPACES | 





TYPICAL ALL SIDES 
FOR BOTTOM STEEL 


3/4" 6 | 


















































——- | F 
a 
Zlw 
3/5 
5/2 
a5 
2 ( OE _— 
2 = ae 
tof Ke ct ° 
2 seen fi ‘ 
a OW aw Ties _ 
Shon TOP STEEL 
HF , 
ale \ 
Sia 
azo 
xr/- 7. 
STRAIGHT BAR | 
\ WITH 6” HOOK | 
she ™ 











i 
4 EQUAL SPACES | 





| TYPICAL ALL SIDES 


FOR TOP STEEL | 
1/2" 


FIGURE 8 





























Where a reasonably large pedestal is 
used the amount of steel required 
through this section is small—the typi 
cal tower foundation will figure with- 
out difficulty. It is obvious, however, 
that if a pedestal is not used, the radial 
reinforcing arrangement might result 
in a failure at this section through 
overstressed steel. It is urged, there 
fore, that a check be made on stresses 
in this plane whenever an unusually 











G 





FIGURE 9 


rangement of steel be checked for 
adequate strength in the plane through 
the vertical centerline and at right 
angles to the direction of the wind. 


Po: Coy 


small pedestal is used in conjunction 
with a large base slab, and that any 
necessary additional reinforcing be 
provided. 

One important consideration is that 
roughly the same amount of reinforce: 
ing steel will be required whichever 
arrangement may be used. The princ 
pal factors are the thickness of the 
concrete foundation, the ease of plac 
ing concrete without voids, and the ex- 
tent of steel fabrication work. 
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DESIGNING FOR EFFICIENCY— 


Gas Compressor a tions 


(PART I) 


TYLER G. HICKS, Hicks Associates, New York 





16*-o” 


GAS COMPRESSION plays a necessary part in operations throughout 
the refining, natural gasoline, and petrochemical processing plants. 
Whether the gas handled is from a field vacuum gathering system, is 
being moved through a long-distance pipe line, or is evolved from a 


conversion reaction in a refinery or petrochemical plant, the problems 
of compressor installation and station design are much the same. Certain 
utilities must be provided, piping must be worked out to accommodate 
the process operating conditions, adequate foundations must be de- 
signed, maintenance requirements must be considered, and so on. De- 
spite its importance, comparatively few articles treating this subject 
have appeared, and it is believed that the following work will prove of 


especial interest. 


R 
a 


_t S uccESSFUL design of gas com- 
pressor stations which are economical, 
eficient, and reliable is dependent on 
many factors. Extensive experience 
with large and small stations has 
shown that optimum operating charac- 
teristics are obtained when the follow- 
ing factors are considered during 

_ &@ Station design. 
al is 


1) Type of buildings for station. 
ired 2) Type of compressor foundation. 
tpl 3) Water cooling system. 

vith. 4) Oil cooling system. 

ver, 5) Air intake system. 

dial 6) Exhaust system. 

sult 7) Piping. 

ugh 8) Safety devices. 

er B Relative importance of each factor 
ss in station design can be ascertained 
ally B be a brief study of modern operating 
requirements and methods. 


be ff Station Buildings 
Main-line station buildings with steel 


hat | {taming supported by a concrete base- 
yr: ment wal] have been found to be the 
ver J “0st reliable type for permanent in- 
nei. stallations. The concrete basement wall 
the ls usually ended at the compressor 
ac- oor level and a brick wall run up 
ex: to the window level. Steel sash windows 


of the ventilating type, well caulked 
0 prevent air leakage, are best for 
the majority of stations, Corrugated 
lansite is generally used for the wall 
above the windows and for the roof. 
i Building size is primarily dependent 
pun compressor speed rating when 
™ auxiliaries are housed in a separate 
Tucture. For instance, one type of. 
tedium speed compressor requires 
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about 13 cubic feet of building volume 
per indicated horsepower and about 
3/, square foot of floor area per ihp 
for units between 750 and 1500 ihp. 
Slow speed units in the same capacity 
range require about 25 cubic feet of 
building volume per ihp and about 
134 square feet per ihp. These figures 












































are more or less typical for main-line 
stations and show that building volume 
will just about double when slow 
speed compressors are required. 
Besides safely housing the compres- 
sors the station building must be ar- 
ranged to accomodate the compressor 
piping and must also be large enough 
to permit the storage of operating 
supplies and small spare parts. Al- 
though it usually increases construc- 
tion costs, a basement is ideal for 
these purposes. Wide experience has 
shown that the so-called half basement 
provided with windows and a good 
ventilating system is wel] worth its 
cost. With this type the basement floor 
is usually located 31% to 4 feet below 
grade. Compressor piping can then 
enter and leave the station above 
grade. Valves in these above-ground 
lines are visible to the operators from 


Figure 1 (1). Typical well designed compressor foundation and piping. 
—Photo courtesy The Cooper-Bessemer Corporation, 
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the station interior. Concrete piers are 
usually the best type of supports for 
outside station lines. Where a large 
number of outside valves are used, 
steel catwalks between the station and 
valves provide a convenient and safe 
passage for the operators. 

In addition to the compressor build- 
ing, the usual modern station is supple- 
mented by an auxiliary building. This 
structure is similar in construction to 
the compressor building but seldom 
has a basement. Air starting compres- 
sors, generators, bulky spare parts, 
station office, store room, and locker 
room can be conveniently located in 
the auxiliary building. The auxiliary 
building then becomes the hub of 
station activities, Generally an increase 
in personnel efficiency results when 
station management is carried on from 
such a central point. 


Compressor Foundations 


Properly designed and constructed 
compressor foundations, Figure 1, per- 
form two functions. First, the founda- 
tion maintains the machine in correct 
alignment and at proper height; 
second, it reduces vibrations and pre- 
vents its transmission to the building 
structure, Best construction usually re- 
quires a concrete mat under the com- 
pressor foundation. This mat is sup- 
ported by the soil, by walls extending 
downward from the mat sides, or by 
piles, according to soil conditions. 
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Figure 2 (1). Common Foundation Faults and Remedies. 


Table 1 shows safe loads for various 
types of soil. 

When piles support the mat the 
following values are often used for 
preliminary estimates. Wooden piles 
are good for about 10 tons per pile, 
and concrete piles for about 30 tons 
per pile. Pile spacing, which averages 
about -3 feet, and piling angle must 
be carefully computed, taking into 
consideration the forces resulting from 
unbalanced reciprocating parts. Mini- 
mum mat thickness is 1.7 times its 
extension beyond the compressor foun- 
dation. The mat is always ended about 
a foot from the building foundations. 
It should never make contact with the 
building foundation or run under it. 

The compressor foundation is 
poured after the mat has hardened. 
Present practice keys the compressor 
foundation to the mat and makes 


Table 1 
Safe soil loads, Tons per square foot 





TYPE OF SOIL Tons per Sq. Ft.° 





Native rock ledge such as granite............. 25 to 100 
Solid shale or medium rock.................. 10 to 15 
Gravel and sand, or hardpan................. 8 to 10 
Soft rock, pliable as shale.................... 5 to 10 
Gravel sand, requiring a pick for removal. 65 to6 
Hard clay in thick dry beds.................. 4to6 
Gravel and coarse sand in well-compacted beds 4 to5 
eg tengo beh we Pi sectecs 3 to4 
Clay, thick beds which can be spaded......... 2to4 
—- or Sn a diasic pectewhdescd ocd he 
SE eee a Ser epee 
Quicksand and marshy soils Ke ueaotphchucdeedl 0.5 to 1 





* Note: Soil loadings greater than 15 tons 
are seldom used because the maximum safe 
load of concrete in compression is approxi- 
mately 15 tons. 


liberal] use of steel reinforcing rods 
in highly stressed portions of the 
block, Proper location of compresso; 
foundations with respect to floor beams 
can eliminate all columns in the base. 
ment. This is accomplished by provid. 
ing steps about 12 inches deep in each 
end of the foundation block. The floor 
beams rest on the horizontal portion 
of these steps. By proper selection of 
the span between compressor foun. 
dations, the floor load can be carried 
by the foundations without the use of 
intermediate columns, As a_ result, 
basement passageways are clear and 
free of obstructions. Figure 2 shows 
various foundation faults and common 
remedies. 


Better installations usually result 
when the designer locates foundation 
bolts, specifies the grout thickness to 
be used, and gives details of the in- 
sulating material between the founda. 
tion and floor. Good practice calls for 
pipe casings around the foundation 
bolts. Internal diameter of the casing 
should be at least 2 inches greater 
than foundation bolt diameter to per- 
mit ample movement of the bolt. 
Figure 3 shows several types of anchor 
bolts commonly used. The removable 
type is the best because it can be re. 
moved during compressor installation 
and can readily be replaced if it ever 
breaks. 

Maximum grout thickness seldom 
exceeds 114 in. and should always be 
stated on foundation drawings. Usually 
a 2-inch space is left between the com- 
pressor foundation wall and the floor 
slab to prevent transmission of vibra- 
tion to the floor, This space can be 
filled with waterproofed felt or cork- 
board to absorb vibration and prevent 
the passage of oil or water to the 
basement below. 


Water Cooling System 

Extensive compressor station ¢ 
perience indicates that the simplest 
way to reduce maintenance is by I 
stallation of an efficient water cooling 
system, Present practice favors the 
limitation of gas engine cylinder cool- 
ing water temperature differentials to 
about 15° F. by circulating 25 to 50 
gallons per brake horsepower hour. 
Small differentials prevent seizure 0 
engine pistons, decrease expansion 
stresses in cylinders and heads, and 
prevent carbonization of cylinder 
lubricating oil. ; 

Two types of cooling systems which 
have been ‘widely used for gas ©” 
pressor stations are 1) open and 
closed. The open ‘system usually co™ 
sists of a water cooling tower, water 
circulating pump, and the connecle 
piping. In regions where the prev" 
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ing wind velocity is low, 3 miles per 
jour or less, the open system is a 
cheap and effective way to cool engine 
jacket water. However, when prevail- 
ing wind velocity is high, the loss of 
yater in the cooling tower generally 
becomes large. Make- -up requirements 
increase With a resulting accumulation 
of sludge and mud in tower basin and 
cooling system. This sludge must be 
jrained from the tower basin and cool- 
ing system at frequent intervals to 
prevent scale formation in the engine 
jackets. To reduce the number of abut 
downs required for sludge removal 
and prevent absorption of air by the 
cooling water, closed systems are ex- 
tensively used. 

The usual well-designed closed cool- 
ing system consists of surge tank, heat 
achanger, cooling water circulating 
pump, and connecting piping. The 
circulating pump takes suction from 
the surge tank and discharges to the 
heat exchanger and engine jackets. 
\fter passing through the jackets the 
water returns to the surge tank. Raw 
water from a nearby river or lake 
is often used in the jacket water heat 
exchanger. When the supply of raw 
water is limited, evaporative condens- 
ers, cooling towers, or cooling ponds 
are used to cool the raw water. 

Closed cooling systems have several 
advantages over open systems. Make-up 
requirements are smal] when the sys- 
lem is free from leaks. Corrosion of 
engine jackets and piping systems is 
practically nil because there is little 
entrained air in the jacket water. 
Water treatment costs are low because 
only the jacket water need be treated. 
lt is for these reasons that the closed 
system, although more expensive than 
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(Bolt Type) 








the open system, is finding many ap- 
plications in compressor stations. 
Closed system piping and water 
treatment are two important aspects 
of gas compressor station design. In 
general, the piping between the circu- 
lating water pump discharge and the 
surge tank should be pitched toward 
the pump. This downward pitch of the 
piping and the installation of an at- 
mospheric vent on the surge tank will 
relieve the jacket water of any en- 
trained air. In plants where piping 
cannot be pitched this way, an auto- 
matic air relief valve or bleeder in- 
stalled at the highest point in the 
piping system will relieve air. The 
elimination of all air from the cooling 
system is an absolute necessity if jacket 
corrosion is to be prevented. 


Seale Formation Problem 


Besides air elimination, most jacket 
cooling waters must be treated to pre- 
vent scale formation in engine jackets. 
The zeolite and lime-soda processes 
have been successfully used in many 
gas compressor stations. In the zeolite 
process the jacket water is passed 
through a bed of active material which 
exchanges its sodium base for the 
magnesium and calcium salts in the 
water. Since these two salts are the 
worse offenders, their removal results 
in a marked decrease in scale forma- 
tion. In the lime-soda process the mag- 
nesium and calcium salts are precipi- 
tated from the water by means of a 
filter. The lime-soda process is usually 
more expensive than the zeolite proc- 
ss. However, in some cases the extra 
expense is justified by the greater effi- 
ciency of the lime-soda process, 

Some waters are also treated with 


sodium or potassium dichromates to 
remove oxygen and prevent corrosion. 
Algae growths are reduced by the use 
of copper sulphate or chlorine in the 
jacket water. Careful design usually 
includes a complete analysis of avail- 
able water at the plant site. On the 
basis of this analysis the treatment 
necessary to prevent scale formation is 
selected. 

Another factor of importance in 
closed cooling system design is regu- 
lation of water temperature differential 
across the engine. Regardless of how 
the differential is regulated, the usual 
procedure is to keep the discharge 
temperature of the jacket water con- 
stant at about 160° F. This is done by 
regulating the flow of raw water to 
the heat exchanger or by use of a by- 
pass around the heat exchanger, Flow 
of raw water to the heat exchanger is 
generally controlled by a thermostat- 
ically operated valve which is actuated 
by a feeler in the jacket water dis- 
charge line. An increase in jacket - 
water discharge temperature causes 
the raw water valve to open wider 
and permit more water to flow to the 
heat exchanger. As a result, jacket 
water temperature decreases and a 
nearly constant differentia] is main- 
tained, 


When a bypass around the heat ex- 
changer is used, the control is similar. 
However, with this system the jacket 
water flow is controlled instead of the 
raw water. As jacket water discharge 
temperature increases, the automatic 
by-pass valve closes and causes more 
water to pass through the exchanger. 

The remaining factors will be dis- 
cussed in a succeeding article. 

(End of Part I. Part IT will appear 
in the January issue). 
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FIGURE 3 (1) 
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A CONTINUOUS viscosimeter, manufactured 0 
under the trade name of “Viscorator,”* has been 
found to be suitable for viscosity control of mo- 
tor-oil distillates. With this manually-operated 
indicating instrument, an accuracy of + 3 sec 
Saybolt Universal viscosity can be expected. 
Some operating difficulties, such as flow pulsa- 
tion and time lag for true temperature, were 
encountered. These continuous recording viscosi- | 
meters, with proper auxiliary flow and tempera- 
ture controllers, are expected to eliminate these 
operating difficulties and thereby increase the 
accuracy. | 

These continuous recording viscosimeters are 
to be installed on a motor-oil pipe still and motor- 
oil blending plant at the Whiting refinery. 

Presentation was at a symposium on rapid 
methods of analysis used in the petroleum indus- 
try, under the auspices of the Division of Refin- | 
ing during the annual meeting of the American 
re Institute, in Chicago, November 8, 

48. 

















Use of the Viscorator 


For Plant Viscosity Control 


A. E. FRANZEN 


Standard Oil Company (Indiana) 
Whiting, Ind. 


‘to SPEED up and simplify the vis- 
cosity testing of distillates on refinery 
motor-oil units, the use of a continu- 
ous viscosimeter appeared to offer 
promising possibilities as a rapid 
method for viscosity determination. 
This paper reports the results obtained 
on a typical instrument. 


upper plummet indicator opposite the 
index flow-setting graduation on the 
capacity scale. The viscosity can then 
be read directly from the viscosity 
scale adjacent to the top of the lower 


TABLE 1 


Viscosimeter Operation on Pale Oils 














Apparatus a a — ————————— — 
An instrument with the trade name Kinematic Viscosity | Viscosimeter _, Deviation of 
ecere o (Saybolt Universal) Corrected Viscosimeter from 
Viscorator” was selected for the test at 100° F. (Seconds)*| _to 100° F. Kinematic 
work. This is simply a rotameter (flow- a 5. | 15 
rator) containing two plummets, one - + Z 
of which is sensitive only to rate of 71 76 5 
me ee 72 79 7 
flow and the other especially sensitive 80 82 2 
to viscosity of the flowing medium. = = : 
The viscosimeter is shown diagram- 86 | : 
matically in Figure 1. 90 6 8 | 6 
 @ . ° 0s | 2 
This instrument is simple to operate, is = » 
requiring only the adjustment of the = - 4 
flow through the viscosimeter by a 85 4 | 45 
“Cone, 0 | 8 | én 
manual control valve to maintain the 130 126 —4 
144 142 —2 
147 142 —5 
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FIGURE 1 
A Continuous Viscosimeter. 


A, Flow-rate index. B, Temperature index. ¢, 
Viscosity scale. D, Lugs for adjusting scale. f 
Viscosity plummet. F, Thermometer. 


plummet. The temperature of the oil 
stream is read from the thermometer 
in the line entering the viscosimeter. 

The instrument used in obtaining the 
following data was a size No. 6 hav 
ing a Saybolt Universal viscosity range 
of about 50 to 200 seconds and re 
quiring a flow rate of 2.5 gallons per 
minute for operation. 

Tests were conducted over a wite 
range of viscosities, from ]ow-viscosil) 
pale oils to waxy and wax-free SAE) 
and -50 distillates. About 150 tests 
were conducted over a period of si 
months, with only minor modifications 











TABLE 2 
Viscosimeter on Waxy SAE-40 Distillate 
a Adee sid $< 
Kinematic Viscosity Viscosimeter Deviation ¢. 
(Saybolt Universal!) | Corrected Viscosimeter 
at 100° F. (Seconds)* to 210° F. Kinematic 
95 99 ‘ 
97 100 3 
98.5 103 45 
104 102 : 
104 | 105 ! 
106 108 : 
109 113 ; 
109 113 9 
111 111 0 
111 113 2 
115 117 ri 
118 122 0 
120 120 4 
133 | 135 "4 








*A product of Fisher and Porter 





* ASTM D445-46T. 





Company. 
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* ASTM D445-46T. 
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test equipment to improve accuracy 
if the viscosimeter. 

Figure 2 shows the arrangement of 
he test equipment which gave the most 
wnsistent data, The product pump of 
ie pipe still furnished the driving 
force for the oil which was taken off 
xt the exit of the product cooler and 


Table 3 
Viscosimeter on Wax-free SAE-50 Distillate 








Kinematic Viscosity Viscosimeter Deviation of 





Saybolt Universal) Corrected Viscosimeter from 
st 100° F. (Seconds) * at 210° F. Kinematic 

109 106 3 
109 106 3 
110 110 0 
110 105 5 
110 107 3 
110 108 2 
110 109 1 
110 109 1 
110 108 2 
110 109 1 
110 113 +3 
111 109 2 
111 109 2 
111 109 2 
111 105 6 
111 107 4 
111 110 1 
111 109 2 
111 108 3 
111 109 2 
111 109 2 
112 110 2 
112 110 2 
112 109 3 
112 109 —3 
112 108 4 
112 108 ail 
112 109 -§ 
112 110 -2 
112 110 Jal 
112 110 2 
112 110 2 
112 110 —2 
112 109 3 
112 110 2 
112 110 2 
112 110 2 
112 115 +3 
112 113 aa 
112 111 1 
113 112 —|} 
113 110 -3 
113 109 4 
113 110 —3 
113 109 —4 
113 109 4 
113 107 inl 
113 i09 4 
113 111 2 
113 110 3 
113 113 0 
113 110 —3 
113 110 —3 
113 110 3 
114 112 2 
114 111 3 
14 112 —- 
114 111 3 
11¢ 111 3 
114 110 —4 
114 110 4 
114 112 2 
114 113 1 
114 110 4 
114 115 +1 
115 114 1 
115 112 3 
115 111 —4 
115 112 —3 
115 115 0 
115 112 —3 
115 ill —4 
115 111 —4 
115 112 —3 
115 110 —5 
15 113 —2 
115 113 -2 
116 113 anf 
116 lll i 
116 112 —4 
1H 112 = 
) 112 —4 
116 112 —4 
= 112 —4 
116 111 —5 
117 113 —3 
117 112 —5 
119 112 —5 
120 111 —8§ 
112 ~-8 


——S=____ lee 
* ASTM D445-46T. 





passed through a heater and strainer 
to the viscosimeter, During tests on 
the low-viscosity pale oils the heater 
was bypassed. 


Operation on Low-Viscosity 
Pale Oils 


A series of 20 tests was made, run- 
ning pale oils through the viscosimeter 
at temperatures between 80 and 130° 
F, These tests were intermittent in 
character, in that oil moved through 
the instrument only at the time of the 
test. Oil flow was adjusted so that a 
stream was carried through the by- 
pass as well as the viscosimeter. A dial 
thermometer in the bypass indicated 
the temperature; and, at such a time 
that the temperature remained constant 
in the range of 80° to 130° F., the 
viscosity was recorded and an oil sam- 
ple taken. The viscosity of the sam- 
ple was run in the laboratory at 100° 
and 130° F. and compared to the vis- 


cosimeter viscosity corrected to 100° F. 


by drawing a line through the vis- 
cosimeter point parallel to the 100° to 
130° F. line on the ASTM viscosity- 
temperature chart. 

The data obtained in these tests ap- 
pear in Table 1. For control purposes 
an accuracy of + 3 sec (Saybolt Uni- 
versal viscosity) has been found to be 
adequate for most of distillates pro- 
duced. An examination fo the data in 
Table 1 shows that only about 60 per- 
cent of these tests met this accuracy 
requirement. 


Operation of Waxy SAE-40 
Distillate | 

The second series of 15 tests was 
conducted on waxy SAE-40 distillate 
over a temperature range of 180° to 
200° F., with the oil flowing through 
the viscosimeter continuously. 

Before this series of tests, the dial 
thermometer on the bypass line was 


FIGURE 2. 


Viscosimeter Operation on Low-Viscosity Pale Oils. 
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Arrangement for Operation of Continuous Viscosimeter. 


replaced with a thermometer in a ther- 
mowell on the oil stream entering the 
viscosimeter. This change was made 
to give a better indication of the true 
temperature. 

The data from these tests were cor- 
rected to 210° F. by the ASTM vis- 
cosity-temperature chart, and are com- 
pared with the Saybolt values in Table 
2. These data show that the total range 
of deviation of the observed viscosi- 
ties on the viscosimeter from the cor- 
rect viscosities was 6 seconds Saybolt 
Universal. Thus 100 percent of these 
data was acceptable for control pur- 
poses of + 3 seconds Saybolt Uni- 
versal, 


Operation on Wax-free SAE-50 
Distillate 

Following the tests on waxy SAE-40 
distillate a third series of 90 tests was 
conducted on wax-free SAE-50 distil- 
late. The temperature range during 
these tests varied from 180° to 200° F., 
and the observed viscosities were cor- 
rected to 210° F. by the ASTM vis- 
cosity chart. The arrangement of the 
equipment and the operational proce- 
dure during the tests on the wax-free 
distillate were the same as for the 
waxy distillate. The data appear in 
Table 3. Although a wide deviation is 
noted, the great majority of these devia- 
tions is on the negative side; and, by se- 
lecting the deviation of —2 and letting 
it be equal to 0, then 93.5 percent of 
the data are within the acceptable + 3 
seconds Saybolt Universal. The viscos- 
ity scale of the viscorator can be easily 
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adjusted to compensate for this devia- 
tion. 


(Operational Difficulties 

Several difficulties were experienced 
in the operation of the viscosimeter. 
These were: 1) plugging of the instru- 
ment with pipe scale; 2) pulsation of 
the oil through the instrument; and, 
3) time lag for correct temperature to 
be indicated on thermometer. The pipe 
scale was easily removed from the sys- 
tem by the installation of a strainer 
which needed to be cleaned about once 
per month. The flow pulsation was 
probably one of the causes for the 
occasional extremely erratic points ob- 
tained in the viscosity data. The source 
of these pulsations originates at the 
pump, and probably could be cor- 
rected by a pressure regulator in this 
viscosimeter system. 

The third operational difficulty, also 
a factor leading toward erroneous vis- 
cosities, was the use of the thermowell 
and thermometer for temperatures. Al- 
though oil was allowed to circulate 
through the viscorator continuously, 
any change in flow rate would result 
in a change in the temperature of the 
oi] stream and, only by constant ma- 
nipulation of the control valve, could 
the flow rate be held constant. Be- 
cause viscosities were read only at 
rather long intervals, an adjustment 
of the flow rate was always required. 
If sufficient time was not allowed for 
equilibrium between the oil stream 
and thermometer temperatures, a false 
viscosity would be recorded. 





Because the continuous recording 
viscosimeters are manufactured with 
flow-control valves and vessels fabji. 
cated for temperature control, the 
aforementioned difficulties should of. 
fer no problem, 


Continuous Recording 

Inasmuch as the data on the manual 
indicating instrument show that, with 
proper controls, this viscosimeter vil] 
be sufficiently accurate for viscosity 
control of motor-oil distillates, record. 
ing instruments with proper auxiliary 
flow and temperature - contro] equip- 
ment are being installed on a motor. 
oil pipe still and .an a motor-oil blend. 
ing’ plant at the Whiting refinery. The 
units for the motor-oil pipe still will 
record the viscosity of each distillate 
stream. A diagram of the flow arrange. 
ment for one of the product streams is 
shown in Figure 3, The orifice plate 
of proper size creates sufficient pres. 
sure drop to allow the oil to flow back 
to the main stream. Rate of flow 
through the viscosimeter will be con- 
trolled by a flow-indicator controller, 
and the viscosity will be transmitted 
to the instrument panel by means of 
an impedance coil. The viscorator tube 
will be encased in a steel jacket as a 
safety feature. The oil temperature is 
to be maintained at + 04° F, o 
better. 

The arrangement of the recording vis 
cosimeter for the blending plant, ex 
cept for refinements in temperature 
and flow control, will be the same as 
shown in Figure 3 for the motor-il 
pipe still. The blending-plant instru- 
ments will be flow-controlled by an 
impedance coil actuated by the flow- 
sensitive plummet, and the flow rate 
will be recorded on the instrument 
panel. The viscosity will be trans 
mitted by an impedance coil actuated 
by the viscosity-sensitive plummet. The 
temperature is to be controlled by a 
Taylor instrument to + 0.2° F., and 
the temperature also will be recorded 
on the instrument panel. 


Conclusions 

It has been concluded from the re 
sults of all the tests conducted that, 
when a constant rate of flow can 
maintained and the temperature of the 
oil stream determined accurately, the 
viscosity as indicated by the viscos: 
meter will be correct to within = 
seconds Saybolt Universal. For aul 
matically controlled instruments, when 
the flow rates and temperatures ca” 
more precisely controlled, it is ® 
pected that the accuracy will be greale 
than with the manual indicating * 
cosimeter. 
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Interconnected Control 


ITS USE FOR OFFSETTING UNFAVORABLE 
INSTRUMENTATION SYSTEM CHARACTERISTICS 


: 

control instru- 
mentation is a relatively new art, and 
literature covering such practice is yet 
to be fully developed. (The term “in- 
terconnected” as used in this paper re- 
fers to the use of two or more instru- 
ments to operate a single control 
valve. ) 

The instrument engineer at present 
is often somewhat confused in attempt- 
ing to analyze the factors involved. 
The instrument sales engineer says, 
“Our factory insists, and our field ex- 
perience indicates, that successful con- 
trol for this installation is dependent 
on interconnecting as shown in our 
factory sketch; and unless he can 
offer a detailed analysis, the instru- 
ment engineer finds himself in an 
awkward position trying to explain to 
the boss why he wants three instru- 
ments to control one valve. 


J. A. PELLETTERE 


Chief Instrument Engineer 


Gulf Oil Corporation, Pittsburgh 


THE PRACTICE of interconnect- 
ing instruments in fluid-flow 
process control is not entirely 
new—most development has been 
in the past 10 years—and litera- 
ture covering the basic princi- 
ples has not yet been fully de- 
veloped. Here is given in outline 
these principles and an explana- 
tion of a few typical examples. 
By “interconnecting” is meant, 
in general, the use of two or 
more instruments to operate a 
single control valve. Special 
cases, however, may include 
three or more interconnected 
instruments operating two or 
more control valves. 

This presentation was before 
the Conference of the Instru- 
ment Society of America held 
last September in Philadelphia. 


The boss, of course, is perfectly 
justified in questioning the sanity of 
his instrument engineer, since it is 
obviously more expensive to use two or 
three instruments where apparently 
one would be enough. Whether the boss 
is a contractor or the eventual] user of 
the equipment, price is of prime im- 
portance to him, and if the engineer 
has no authoritative text to back up his 
suggested arrangement, the boss is apt 
to be a hard man to convince. 

The author of this article attempted 
in 1945—in connection with a course 
in instrumentation at the University 
of Pittsburgh, to construct a classifica- 
tion and set of application rules which 
would cover most any intricate control 
diagram. This paper was published in 
Instruments Magazine April, 1945, 
under the title: “Interconnected Con- 
trol Instrumentation.” This was a gen- 
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FIGURE 1. MULTI-ELEMENT FEEDWATER CONTROL. 


Severe increase in firing rate gives a rising level, due to swell, which in a single element level controller would reduce 
feed rate. Multi-element unit prevents reduction of waterfeed rate when load rises. Steam meter inter-ties with water meter 
to increase level control setting when load (steam flow) increases. Level meter acts as vernier correction. 
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TABLE 1 
Types of Control and Their Characteristics 








Influence 
Criterion } of Time Influence of Effect of 
of Valve on Valve eviation Reversal of 

TYPE Movement Orifice Magnitude Pen Motion REMARKS 
Proportional; or Pen Deviation Nil Determines Reverses Valve | Acts as if pen were directly 

Band Valve Orifice Motion coupled to valve stem. Off- 

| set is the price of stability. 

Reset, Floating; Time off control Nil | Remove offset. Only action 

Load or offset | point ate 

Corrector Set Orifice Size 
Rate or Derivative) Rate of pen Nil Nil 

motion 


Time & Reset | Nil 
R 


working when pen stops off 
control point 
Helps to improve recovery 
curve. 
See note on poor reaction 
rate and unfavorable logs. 
Table 2). 


Reverses Deriva- 
tive Impulse 


Note: Proportional plus reset solves most problems by use of two available adjustments which allow a matching of instru- 
ment sensitivity to system lags and eliminates offest or drift of control point with load change 


era] paper on interconnected control 
instrumentation, however, and was not 
limited to the consideration of unfavor- 
able system characteristics. 


Possibility of Better Job 

For this specific condition, there is 
of course the possibility that a three- 
function instrument may do the job 
(proportional plus reset plus rate ac- 
tion); but interconnecting may do it 
better, or more reliably. In general, 
interconnected instrumentation should 
be considered when: 

The problem of system character- 
istics indicates the need of a three- 
function instrument, and: 

a) The instrument manufacturer 
does not offer a three-function in- 





FEED 


sca) 


CONTROLLER 














strument, or recommends intercon- 

necting. 

b) Load changes are severe, and 
adjustment of three knobs on a 
three-function instrument is likely 
to be “ticklish.” 

It will be helpful first to review a 
little of basic control instrumentation. 
Table 1 shows a condensed set of 
characteristics for the three types of 
controls which are being offered at 
present by the manufacturers. While 
Table 1 is not limited to pneumatic 
type instruments it is well to note that 
pneumatic type contro] instruments 
can be purchased with all three actions 
or functions superimposed in one in- 
strument as an output from a single 
relay or pilot valve mechanism. One 
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notes from Table 1 that perhaps the 
most popular type of controller js, 
two-function controller employing pro. 
portional and reset functions. The rea. 
son for the popularity of this type of 
instrument is brought out in a note at 
the bottom of Table 1, namely: Pro. 
portional plus reset solves most prob. 
lems by use of two available adjust. 
ments which allow a matching of jp. 
strument sensitivity to system lags and 
the elimination of offset of control 
point with load change. 


Load Change 

“Load Change” for the purpose of 
this discussion is broadly defined in 
Table 2 which states that a load change 
can be defined as any change which 
requires the instrument to reposition 
the control valve. Some of these are: 
Actual process load change, shift in 
pressure drop at valve, and change of 
quality of controlled fluid through 
valve. System disturbances which result 
in contro] valve movements are in- 
cluded in this meaning of load change, 

The second part of Table 2 implies 
that if the control problem is difficult, 
and we have large lags giving appreci- 
able dead time in the reaction curve 
and a slow rate of reaction response 
when the pen eventually moves, one 
can recommend a three-action instru- 
ment which employs all three control 
functions including derivative or rate 
function. 
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AUTOMATICALLY FIRED TUBE WITH VARYING FEED RATE. " 
Secondary or load change recognition device (feed rate meter) acts as anticipatory coarse adjustment of valve orifice. Main instrument (temperate 
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controller) acts as vernier correction. 
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TABLE 2 


Load change is defined as any change which requires instrument to re- 
position valve. These conditions are of the type: 


1) Actual process load change 


2) Shift in pressure drop across control valve orifice 

3) Change of quality of controlled fluid through valve 

Large lags with low reaction rate and appreciable “dead time” indicates: 

1) Need of derivative—three-function controller 

2) Need for interconnecting the instruments in order to reduce lags by 
adding anticipation and minimizing load change effects 

3) Need for interconnecting due to unavailability of derivative (instru- 


ment) function 











The author in 1945 made a general 
classification to cover the practical 
reasoning involved in a complex inter- 
connecting diagram. This has been 
modified in some details since the time 
of the original article and is now 
shown with slight change, in Table 3, 
“General Reasons for Interconnected 
Control Instrumentation.” Note that 
three of the major reasons—2, 6 and 
7—can be classified as being subject 
to the title of this paper, namely, “To 
offset unfavorable system characteris- 
tics.” These three items can be sum- 
marized as follows: Interconnected 
control instrumentation is indicated 
when system lags ordinarily favor the 
use of derivative action, when signal is 
reversed temporarily, or when load 
changes cannot be minimized in the 
face of unfavorable lags and reaction 
rate. Figure 1 illustrates Item 2 of 
Table 3. “General Reasons for Inter- 
connected Control Instrumentation” 
which is the specific case of the re- 
versed momentary level signal which 
is encountered when one increases or 
decreases the steaming rate of the mod- 
ern one-drum boiler. It is well to note 
that the temporary swell signal would 
fool all three actions momentarily in 
any three-function instrument. As a re- 
sult one must admit that the derivative 
function, when added to the other two 
lunctions in a three-function instru- 
ment, often fails due to other compli- 
cations, to solve this type of problem 
satisfactorily. The solution to this spe- 
cific problem is interconnected control 
instrumentation as developed in the 
so-called three-element boiler level 
controllers which are evident in today’s 
modern boiler plants. Such controls 
employ three instruments to operate a 
single water valve, namély: water flow 
meter, level meter, and steam flow me- 
ter. Such interconnecting enables one 
to offset the swel! which gives a false 
high level indication at the time one 
fires a boiler for increased generation. 

nder such conditions of sudden in- 
‘rease in firing, this interconnected 
control system can be adjusted so that 
the Water rate, at least, maintains its 
original flow during the swell period, 

vi than have the swell reduce the 

€r rate during this period of in- 
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creased demand, when reducing the 
water rate would be obviously incorrect 
procedure. One must note that the swell 
is only a momentary condition which 
cannot be corrected by reversing the 
level instrument action or output 
signal. 

Item 6 in Table 3, “to compensate 
an important variable” can be con- 
strued to mean that in the face of un- 
favorable system characteristics, one 
must either “fix” the control problem 
so that the load (in the broad sense) 
cannot change, or must. in the case 
where load change must be allowed, in- 
terconnect the main instrument’ to a 
secondary instrument so as to take a 
signal from the secondarv instrument. 
which recoenizes the load change and 
immediately repositions the control 
valve. In interconnected control in- 
strumentation as shown in Fieure 2 
such correction takes place even before 
the main contro] instrument has had 


a chance to deviate from the control 
point. This is truly anticipatory action 
on the part of the control system and 
cannot be obtained from a three-func- 
tion instrument, which depends entirely 
on pen deviation from the control 
point to set all three control functions 
in operation. 

The idea expressed in Item 6, viz: 
“To compensate an important varia- 
ble,” is the general case of making use 
of interconnected control instruments 
to offset the unfavorable lags. The 
“drafting” of a secondary instrument 
to feel a load change (due to the three 
conditions mentioned previously in 
Table 2 as being load change) reduces 
the unfavorable lag effects at the main 
control instrument. The “offset to the 
unfavorable lag” is the result of hav- 
ing a secondary “live” instrument 
which responds immediately to load 
change (in the broad sense) and makes 
a coarse adjustment of the valve imme- 
diately, before the main instrument has 
even felt the change, so as to minimize 
the amount of work the main instru- 
ment (which is the instrument asso- 
ciated with the unfavorable lags) has 
to do. The secondary control instru- 
ment may be ‘said to apply a coarse 
correction to the valve in an anticipa- 
tory manner. The pen of the main in- 
strument eventually deviates some 
small amount in order to make the 
vernier correction of the valve. This 
minimizes or reduces the effect of any 
large load change to a smal] value. 





TABLE 3. GENERAL REASONS FOR INTERCONNECTED 
CONTROL INSTRUMENTATION 


1) To counteract poor valve or system characteristics. (Pneumatic Set- 


ting of Flow Rate) 


2) *Combat poor reaction curve or reversed signal. (Boiler level swell 


effect) 
3) To provide selectivity and/or over-ride. 
4) To provide limits without visible stops. 
5) To provide safety features. 


Sequence Ratio 
Limits 
Program Timer 
Over-ride 
Air system in series 


Dual diaphragm top on valve 


Dual control valves 
Limiting relays 


6) *To compensate an important variable (Anticipatory). 
Minimize load change and reduce main controller’s effort to a 


minimum. 


Reduce lags by “drafting” an instrument of high sensitivity to 


sense load change. 


7) *To provide control of product quality. 
Composition detectors (Direct & Indirect Types in common use) 


| Temperature 


Differential temperature 


Differential vapor pressure 

Infrared and ultraviolet spectrometers 

Hydrogen ion concentration, electrolytic conductivity cell, 
CO: and oxygen analyzers 





* Numbers 2, 6, and 7 are the only ones treated in this paper. They can 
be summarized as follows: “Interconnected Control Instrumentation is 
indicated when system lags require the use of the derivative function, or 
signal is reversed temporarily, Or where load changes cannot be mini- 
| mized in the face of unfavorable lags and reaction rate.” 
L 
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Item 7, in Table 3, under “General 
Reasons for Interconnected Control In- 
strumentation,” is entitled: “To pro- 
vide control of product quality.” So- 
called composition detectors are in- 
struments whose measuring element is 
sensitive to some property bearing a 
direct relationship to the composition 
of the fluid. Product quality control is 
a new practice becoming more popular 
each day and in general depends upon 
some type of composition detector to 
apply correction in order to keep prod- 
uct quality close to specifications, thus 
replacing the periodic laboratory check 
method of quality control. These com- 
position detectors are listed in Table 
3 as temperature, differential tempera- 
ture, differential vapor pressure, infra- 
red and ultraviolet spectrometers, hy- 
drogen ion concentration, electrolytic 
conductivity cell, and CO, and oxygen 
analyzers, One can readily see that for 
the most part, the instruments men- 
tioned above as composition detectors 


are slow to act; they have sample line 
time lags and cell purge time lags 
which make these instruments by them- 
selves poor response instruments; and 
normally one would expect these in- 
struments to have the three-function, 
proportional plus reset plus rate, type 
controller incorporated in them, How- 
ever, it is now becoming general prac- 
tice to limit these composition measur- 
ing instruments to the applying of a 
small correction or vernier action 
which is done by interconnecting to a 
secondary instrument which reflects the 
major load change and applies coarse 
correction to the valve in an anticipa- 
tory manner rather than waiting on a 
poor response composition detector to 
reposition the control valve directly 
and unaided. 

Figure 3 shows a fractionator tower 
with composition detector (differential 
vapor pressure controller) adjusting 
the reboiler heat input. 

One can readily understand that 





such control instrumentation is exactly 
as illustrated in the previous problem, 
A secondary high response instrumey 
(feed rate meter) is drafted to measyy 
load change and is interlocked with the 
composition analyzer to operate ¢op. 
trolled heating medium flow rate, 

In summing up, it should be brough 
out that interconnected control instr. 
mentation can accomplish three things 
that three-function control instruments 
alone cannot do, namely: 1) Minimiz 
effect of sudden load changes in the 
controlled fluid stream, 2) Provide ap. 
ticipatory action from a secondary high 
response instrument, and 3) maintain 
stable control conditions in the face of 
a temporary reversed signal such a 
the boiler level swell. 
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FRACTIONATOR TOWER CONTROL WITH VARYING FEED RATE. 


Feed rate meter sets reflux rate and makes anticipatory coarse adjustment of reboiler heat. Vapor pressure instrument acts as vernier correction. 
Result: Bottoms product is held to test specifications. 
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HAMMERSHMIDT’S FORMULA 
Y = 8.9 x 0.208 





Where Y= Temperature °F 


X=Absolute Pressure PSIA 


PRESSURE, LBS. PER SQ. IN., GA. 


FIGURE 1. 
Hydrate Formation Point, Hammerschmidt. 


Natural Gas Dehydration 


D. N. BARROW 


Delta Engineering Corporation 
Houston, Texas 


FR THE earlier days of the natural 
gas and natural gasoline industries 
hydrates were no particular problem, 
but with present day higher operating 
pressures of pipelines and processing 
plants, attention has been focused 
upon this subject. 

Hydrates are white crystalline solids 
which are composed of compounds 
formed by hydrocarbons and water. 
heir exact structural formula is still 
somewhat obscure. Investigations are 
difficult since hydrates are stable at 
igh pressures and low temperatures. 
Nevertheless, many high-pressure natu- 
ral gas system operators, without know- 
ing their exact structural formula, can 
testify that hydrates do form and pre- 
‘ent real problems. 

Hammerschmidt! has done much 
work on this subject and has derived 
‘formula which approximates the con- 
‘ihons required for hydrate formation 
" natural gas saturated with water 
‘apor. This formula is as follows: 

Y=89x*™ 


Where Y = Temperature, °F. 
X = Absolute pressure, psia. 


This formula, which checks with rea- 
sonable accuracy is presented graphi- 
cally in Figure 1. 

The solids do not always become ap- 
parent when the hydrate formation 
conditions are reached in a pipeline 
but as the temperature remains at this 
point, or drops, more and more hy- 
drates are formed, and drifts begin to 
appear where obstructions or direc- 
tional changes are present, resulting in 
gradual stoppage of flow. A gas line 
completely blocked’ by hydrates is a 
very real problem to’ operators, many 
of whom have observed lines open to 
the atmosphere at one end, with several 
thousand pounds per square inch gas 
pressure on the other end, with no flow 
taking place, even though the tempera- 
ture was well above the freezing point 
of water. 


While dehydration is the most posi; 
tive method of avoiding hydrate prob- 
lems in a pipe line system, this is not 
economical in some installations, such 
as gathering systems. In such cases, 
methods must be applied which will 
allow operation of the system, even 
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though the normal temperature and 
pressure conditions will result in the 
formation of hydrates. Such systems 
should be designed with the minimum 
number of restrictions and abrupt di- 
rectional changes. Lateral line connec- 
tions to main line should be sweeping 
and streamlined. Naturally, the rout- 
ing of the line under streams and other 
bodies of water should be avoided 
where possible. 

Some protection from hydrate stop- 
page can be obtained by the injection 
into the line of materials to act as 
desiccants or to break down hydrates. 
Reference is to alcohols, ammonia and 
various brines, In large systems such 
methods are not widely used because 
of the difficulty of obtaining good dis- 
tribution of the injected material and 
the expense of operation. 


Application of Heat 


The most commonly used method on 
a large scale in such cases is the ap- 
plication of heat to maintain the tem- 
perature of the gas above the hydrate 
point. This is accomplished by steam 
heat, indirect heat through water, or 
direct heat. Figure 2 illustrates an in- 
direct fired heater installation on a 
gathering system operating above 600 
psig. Fuel gas for the burner is heated 
by bringing it through the hot water 
zone before reducing the pressure. This 
type of heater can operate with a 
slight pressure on the water shell and 
deliver gas up to 200° F. Under aver- 
age winter conditions in this area. the 
gas in a buried line will loose about 
100° F. per mile of line. This is a 
rough figure since the line size, gas 
volume and weather conditions all af- 
fect the temperature drop. Much higher 


ALTHOUGH THIS article con- 
tains a more detailed discussion 
on the commercial methods of 
natural gas dehydration by ligq- 
uid or solid desiccants in cur- 
rent use, the author points out 
that dehydration in some instal- 
lations, such as gathering sys- 
tems, is not economical. Other 
methods must be employed to 
permit operation, even though 
the normal temperature and 
pressure will result in hydrate 
formation. 

Discussed are design of gath- 
ering systems to avoid restric- 
tions and directional changes; 
injection of alcohols, ammonia, 
and various brines, and heating. 
to maintain the temperature of 
the gas above the hydrate for- 
mation temperature as methods 
that can be used in some instal- 
lations. 
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FIGURE 2. 
High-Pressure Indirect Gas Heaters. 


temperatures than the 200° F. men- 
tioned above can be obtained with di- 
rect heaters but line expansion and 
other safety factors limit the usual op- 
erating temperature to under 200° F. 

The most effective method of hydrate 
prevention is the actual removal of 
water from the gas to the point where 
the dewpoint will not be reached at 
the lowest temperature at which the 
system will operate. This is normally 
done by the operation of some desic- 
cant, or drying agent, There are many 
materials which act as desiccants, some 
removing the moisture by adsorption 
and others by absorption. Another 
group removes moisture by chemical 
methods. Table 1 lists some of these 
materials. 

At present the most widely used 
methods in the natural gas industry are 
diethylene glycol and activated baux- 
ite or alumina. However, one large 
plant has operated in this area using 
lithium chloride. 

Where a dewpoint depression of 
45-50° F. will provide satisfactory 
protection, diethylene glycol is widely 
used, Such plants operate on a flow 
cycle similar to the conventional ab- 
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FIGURE 3. 
FLOW SHEET DIETHYLENE GLYCOL DEHYDRATION UNIT. 
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FIGURE 4. 
SOLID DESICCANT DEHYDRATION UNIT. 


sorption oil cycle in a natural gasoline 
plant, Figure 3 consists of a simplified 
flow sheet of a typical diethylene gly- 
col dehydration unit. This particular 
plant utilizes steam as a reboil heat 
medium. Other installations use direct 
fired heat, or hot oil. 

The glycol solution contacts the gas 
in the contactor or absorber. It then 
flows through heat exchangers to the 
reactivator. Heat is provided at the 
base of the reactivator, boiling out 
steam at the base at the column which 
strips the solution. Glycol loss is con- 
trolled by maintaining a constant top 
temperature by the use of water reflux. 
This also maintains a constant compo- 
sition of the solution. The water re- 
moved from the solution is exhausted 
to the atmosphere as steam. Stripped 
solution flows through the heat ex- 
changers to a surge tank, where pumps 
pick it up and discharge through cool- 
ets to the contactor to complete the 
cycle, 

For applications where a greater 
€wpoint depression is required, solid 
fesiccant units utilizing activated alum- 
ina or bauxite are widely used. Figure 
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4 is a flow sheet of such a unit, The 
inlet gas flows through a back-pressure 
valve to a manifold and is routed to 
the top of the dehydrator which is 
on stream. Upon passing downward 
through the desiccant bed the gas is 
dehydrated and flows out through a 
manifold into the pipeline. About 10 
percent of the wet inlet gas is diverted 
upstream from the back pressure con- 
troller and is heated to 325-400° F. 
This regenerating stream is then intro- 
duced into the bottom of the dehydra- 
tor which is loaded with moisture. This 
gas, carrying water removed from the 
desiccant, flows from the top of the 
dehydrator to a condenser where the 
moisture drops out of the gas as a 
liquid. This water is removed by a 
separator or scrubber and the gas flows 
to the inlet manifold of the on-stream 
dehydrator along with the main stream, 
There are many modifications of this 
type of plant. Some utilize steam as a 


FIGURE 5. 
PHOTO OF TYPICAL SOLIID DESICCANT 
DEHYDRATION UNIT. 
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FIGURE 6. 
MOISTURE CONTENT OF SATURATED GAS. 
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TABLE 1 
Tabulation of Desiccants 


Adsorption Chemical 





A. (Liquids): 
. CaCle Brine (40 percent) 
Diethylene Glycol (95 percent) 
. Lithium Chloride. 
. Glycerine , 
Zine Chloride 
. CaCle (40 percent), Glycerine (20 percent 
. Dow 8A (CaBra)—(CaClz) 
. Amine, Glycol, Water 
B. (Solids): 
1. Lump CaCle 
2. Lump KOH, NaOH 
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regenerating gas heating medium, In 
some plants the regenerating gas is 
not dehydrated but flows directly into 
the pipeline, to blend with the dry gas 
and produce a delivery gas which still 
meets moisture specifications. Figure 
5 is a photograph of a solid desiccant 
dehydration unit. 


Or 02 DO 


. Activated Alumina 
. Activated Bauxite 


. Charcoal 


. Phosphorous Pentoxide 
. Barium Oxide 

. Magnesium Perchlorate 
. Magnesium Oxide 

. Unslaked Lime (CaO) 


Silica Gel. | 


eae 
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Wide Range Throughput 


Plants operating under both of these 
fundamental classifications are de- 
signed for a wide range of throughput 
capacity. Many of the smaller units 
are compact and semi-portable and are 
equipped with instrumentation which 






































allows them to operate automatically 
with very little supervision, 

An important factor to bear in mind 
when assembling information for use 
in the design of such units is the desig. 
nation of a realistic inlet temperature, 
Figure 6 presents the water content 
of saturated natural gas. If, for in. 
stance, a glycol unit is to operate at 
500 psia. and 80° F., the inlet gas will 
contain 52 pounds of water per mil. 
lion cubic feet. If, however, pipe line 
heaters are operated on the gathering 
system and the gas actually enters the 
contactor at 100° F., the chart reveals 
that the gas will contain about 9% 
pounds of water per million cubic 
feet, almost double the design figure, 
Since a glycol unit can normally only 
produce a dewpoint depression of 
45-50° F., this may result in the exit 
gas not meeting specifications. Simi- 
larly, with a solid desiccant unit an 
inlet gas temperature which is higher 
than design conditions will result ina 
greater reactivation load and possibly 
prevent the unit from delivering speci- 
fication pipe line gas. 

A new process, of interest in con- 
nection with this discussion, is “hyper- 
sorption,” which is licensed by Union 
Oil Company of California. This proc. 
ess consists of contacting gas with a 
moving bed of charcoal for the selec- 
tive adsorption of light hydrocarbon 
components.” The feature referred to 
here is the fact that the residue gas 








from such units contains practically no A 
moisture, since the charcoal is a ver N 
excellent desiccant. process 
The following points summarize this § Delhi. 
discussion : Delhi i 
1) At high operating pressures the J in ope 
formation of natural gas hydrates often J Sun Oi 
interferes with the operation of pipe Hoa $1 
lines and gathering systems, fare ga 
2) Hydrates can be combatted by #§ 4,000 
the injection of chemicals into lines or @ line, 25 
by the application of heat. and 23 
3) The most satisfactory remedy for fH from s 
hydrate formation is the removal of J of gas. 
moisture from natural gas by liquid or J cover 6 
solid desiccants. pane, 9 
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OP Kehae, Fairfield, Frank, & Zahnstechet lion Cu: 
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Main process area of the Delhi gasoline plant. The location of condensers, coolers, and heat exchangers has been worked out to require minimum 
process piping, and equipment is carefully arranged for convenience of operation and ready accessibility for maintenance purposes. 


A NEW natural gasoline plant for 
processing the gas in the Delhi, West 
Delhi and Big Creek oil fields near 
Delhi in North Louisiana was placed 
0 operation several months ago by 
Sun Oil Company. The plant, a part 
fa $12 million program to conserve 
lare gas. is currently producing about 
5,000 gallons of debutanized gaso- 
ne, 25,000 gallons of mixed butanes 
and 23,000 gallons of propane daily 
fom some 15-16 million cubic feet 
f gas. The plant is designed to re- 
wer 60 percent of the available pro- 
pane, 95 percent of the available bu- 
and substantially all of the 
neavier hydrocarbons from 17 mil- 
on cubic feet of gas daily. 

The Delhi plant is owned jointly 
‘y Virtually all of the operators in 
ne three fields and nearly all of the 
ts belonging to non-owners is pur- 
nased for processing. A modified 
\alifornia Natural Gasoline Associa- 
ton charcoal test which actually re- 
Nets a 26 pound Reid vapor pres- 
‘we condensate is used for settlement 
‘sts on the raw incoming gas. The 
sidual gas is sold to a transconti- 
ental line for fuel. 

he actual location of the plant is 
‘ut of the producing area, the reason 
“ang to gain access to the railroad 


anes 











SEVERAL features of a natural 
gasoline plant, jointly operated 
by the operators in the Delhi 
field of North Louisiana, are of 
special interest to process design 
engineers. The plant utilizes two 
field gathering systems through 
which gas enters the plant under 
12 inches of mercury vacuum; 
shell and tube exchangers 
throughout, three 160 - horse- 
power package-type water tube 
boilers with a dual steam system 
and a small number of large ca- 
pacity compressors. Special em- 
phasis is given to safety fea- 
tures. The plant processes about 
17 million cubic feet of gas daily 
to produce nearly 75,000 gallons 
of propane, butanes and gaso- 
line. 


and paved highway running along the 
north side of the fields. An extensive 
gathering system extends east and west 
from the plant. The east system, be- 
ginning with 16-inch pipe, is designed 
so that vacuum extends to its fur- 
thermost point. The west system, be- 


CHARLES E. WEBBER 


Assistant Manager Natural Gas 
Division, Sun Oil Company 
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ginning with 26-inch pipe, is designed 
so that vacuum extends to within a 
short-distance of its furthermost point. 


Compressor Plant 

Four 1000-hp. compressors gather 
gas at 12-inches vacuum and com- 
press the gas in three stages to 550 
psig. where it enters the absorber. The 
compressors, of course, have a closed 
water cooling system for both power 
and compressor cylinders. Compres- 
sor suction is regulated by butterfly 
valves on each inlet gas line and nor- 
mal fluctuations in gas volume are 
taken care of by automatic speed con- 
trol of the engines. Each engine is 
equipped with both a waste type and 
a fullers earth lube oil filter. 

The gas is cooled between stages and 
each interstage scrubber is equipped 
with high liquid level alarms and with 
automatic shut-down devices. 


Recovery Unit 

The natural gasoline recovery unit 
is conventional, employing straight oil 
absorption using a light narrow cut 
oil and a continuous absorption oil re- 
conditioning unit, The absorber, oper- 
ating at 540 psig., utilizes two water- 
cooled intercoolers. Rich oil is flashed 
cold at 220 psig. and hot at 205 psig. 


109 


{649} 





a 


PSE Ps 


eS 








Heat Exchanger Equipmen 








































































































































































































































The oil then enters through a preheater pumped into a 475-psig. 30-tray de- 
. . . 2 . . ° : T equip’ 
into a high-pressure still operating at ethanizer and the bottoms in turn feed and Cooling Tower wre in 
150 psig. where it is partly stripped the 36-tray depropanizer where pro- All water cooling is by shell anj MM wre al 
and in turn enters a gee we pane is taken overhead as a plant tube units having admiralty Sine ff of mol 
operating 7 40 ree - ae ma product. The depropanized gasoline is 10-gauge. tubes ge Nae x a immedi. The: 
Seepeeng. 12s comauen Overnce debutanized in a 36-tray debutanizer ately adjacent to the column being ing Wa 
Genstte Tvenq,he two stie, makes wp where mixed butanes overhead go to served. Each unit is piped for bad pumps 
the raw gasoline. A 200-psig. reab- d . ly 14 ” q washing. No direct fired heating js MM cure th 
sorber recovers the valuable hydro- ‘Storage and approximately 14-poun employed anywhere in the plant excep) require 
carbons from the two flashes. The re- Reid product is withdrawn from the jhe boilers. loads 3 
absorber residue furnishes the bulk of _ reboiler. The cooling tower is a four-cell, ip. flux al 
the plant fuel. Oil circulation over the All instrumentation is located in a duced draft tower having four 20-hp.  jensed 
main absorber is 170 gallons per central room adjacent to the fractiona- seal flow motor driven fans. The tower JM, sma 
minute and over the + gaan ° “as tors. The temperature recorder con- is designed to cool 4750 gpm. fron play 
y : 7 ° ° co Ff m q FRO 
gallons rh aT ae al ao 3 -Y rollers for the depropanizer and de- 110° F. to 85° F. with a 78°F. we oar 
one eset —— Pray soe vl | inter- butanizer are electronic instruments bulb. : tor. T 
stage discharge for the reabsorber. and various key plant temperatures Boiler Plant fed w 
F . R Uni are indicated and recorded by poten- All heating and rich oil stripping J make- 
Faswenseng nit _ .  tiometers. The remaining instruments is done by steam. In view of present & throug 
The raw gasoline at 150 psig. is are air actuated. day values of gas a highly efficient & The t 
boiler plant was considered essential, & stainle 
It utilizes two separate steam systems I by cai 
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equipped with an indicating tempera- 
wre instrument and a high tempera- 





ell and Mf wre alarm to protect the fan in case 
34-inch fH of motor failure. 
immedi. The steam turbines for both the cool- 
N being fH ;39 water pumps and the jacket water 
or back pumps exhaust at 60 psig. back pres- 
ating is MM wre thus supplying virtually the entire 
it except HM requirements for the reboiler heating 
loads and the steam reciprocating re- 
Cell, in. HH gyx and charge pumps. Any uncon- 
r 20-hp. M jensed exhaust steam passes through 
1€ tower M, small steam condenser. 
n. from Plant steam condensate is returned 
F. wet a receiver through a grease extrac- 
tor. This condensate receiver is also 
fed with the hot-treated raw water 
ripping make-up which has previously been 
present ## through a deaerating feedwater heater. 
ficient J The top trays of this deaerator are 
sential. # stainless steel to prevent deterioration 
systems #% by carbon dioxide or air. Boiler feed 
g. The # pumps take suction from the stea 
160-hp. HF condensate receiver. ' 
ea The dual steam system and water 
eaters “wie < s : 
al nor. Whe tec keds oe oe wells on the plant site is sand filtered All eae erm anes aa room 
rounds HE being somewhat complicated during and treated thoroughly - keep es et ee 
theo °C © sion and scaling at a minimum. The 
enable ay 2 S2tt-up of the plant. water (analysis shown herewith) is 
er Raw water from two deep water high in sodium bicarbonate and is the bicarbonate. The carbon dioxide 
ing is proportionately and continuously thus released is deaerated by air and 
treated in a lead-lined tank with con- the water is then continuously fed by 
eet of Nagpeline Plant, Delhi, La. centrated sulfuric acid to neutralize small motor driven chemical pumps 
| . i. 
KESTILL DEETHANIZER DEPROPANIZER DEBUTANIZER 
} 
aa 























PLANT 
FUEL 


2 

















4 
Dt 





























































































































December, 1948—A Gulf Publishing Company Publication 





Top—Piping is arranged in compressor room 
to provide ample volume tanks on suction and 
discharge lines, and the orderly layout makes 
for ease of operation. The “tree-form” building 
design provides considerable access space above 
the machines. 


Center—Cooling water circulation pumps are 
turbine driven. All cooling is by shell and tube 
units located immediately adjacent to the proc- 
ess column involved. 


Bottom—The cooling tower is an induced 
draft type. All cooling is performed in shell and 
tube exchangers at the process area. 


with a solution of disodium phospate 
and with a solution of tannin. A small 
amount of sodium sulfite is added also 
to the boiler water for oxygen removal. 
This conditioning appears outwardly 
to be complicated but has turned out 
to be a smooth and easily controlled 
operation. Careful analytical control 
by the boiler operators and the plant 
chemist is rigidly maintained. 

The cooling tower water is chlorin- 
ated at the tower for algae control and 
a metered continuous bleed-off is main- 
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Top—Inlet gas scrubber, compressor interstage 

scrubbers and intercooler exchangers are in the 
nd, main absorber and reabsorber in 

the background. 

Center—Three 160-HP. packaged type water 

tube boilers at 350 psig. with 100° F. superheat 

supplies plant steam. 


Bottom—Accessory equipment—intake air fil- 


ter, exhaust silencers, and lube oil and jacket . 


water exchangers, compressor engines are out- 
doors for easy access. 


tained to prevent accumulation of 
solids. 

Electric generating equipment is 
limited to a single 190-kw. high-speed 
unit which serves purely as a standby 
for purchased power. The power com- 
pany can feed the plant from two 
separate generating plants and all pre- 
cautions have been taken to insure a 
minimum use of the standby unit. 

Plant product storage consists of 
two 10,000-barrel natural gasotine 
spheroids equipped with vacuum and 
pressure reliefs and float gauges, two 
5000-barrel butane spheres similarly 
equipped, ten 30,000-gallon horizontal 
propane tanks and two 40,000-gallon 
horizontal liquefied petroleum gas 
blending tanks, Loading is by vertical 
electric motor driven centrifugal 
pumps feeding two truck loading docks 
and a 12-spot tank car loading rack all 
located within the plant boundary. 

Raw water storage for 24 hours op- 
eration, tank car capacity lube and 
absorption oil tanks, and an absorber 
oil reconditioning still bottoms tank 
complete the storage. 

As all natural gasoline plants right- 
fully should be, the Delhi plant is 
carefully designed and constructed 
with special emphasis upon safety fea- 
tures. The various operating units, al- 
though compact within themselves, are 
well spread out over the site, The en- 
lire site being in a low swamp area 
ls graded to a bordering dike where 

fee pumps can drain it. At key 
points are fire hydrants and fire equip- 
ment. All underground lines which 
could not practicably have been hung 
on stanchions were doped, wrapped 
and “jeeped” before installation. 

anually-operated shutdown stations 
are located throughout the area. All 
interstage gas scrubbers are equipped 
with high level signals and also with 
automatic shutdown devices. Manual 
Whistle signals for operators’ use are 
at several points in the plant. 
All relief valves which could pos- 
Sibly pop a liquid or heavy vapor into 

plant area are conencted to a large 
tentral flare system leading to a point 
of safety for discharging. 
_ All relief valves are accessible for 
Mspection and testing. 

ign and construction was by Pe- 

troleum Engineering, Inc., of Houston. 
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Pressure Rating of 
Hat, Bolted-On, 


Circular 
‘Cover Plates 


HARALD E. LONNGREN 


Mechanical Engineer 
New York 


QUITE OFTEN, Mr. Lonngren writes us, designers 
neglect to oserve the fact that the “C” factor in 
the API-ASME code formula for flat circular cover 
plates is actually a function of the sought-for 
pressure itself. It is not uncommon to find pressure 
ratings for corroded plate thicknesses established 
on the basis of the value of “C” as calculated for 
the design pressure alone. This oversight is perhaps 
due to the required cumbersome calculation steps 
which must be carried out. 

In this article, the author has endeavored to 
simplify a designer's task by putting before him 
readily applicable formulas for the two prevailing 
cases of loading. For the nomenclature used, see 
The REFINER, page 131, November, 1947. 


i= API-ASME code gives the following formula for 
determining the maximum allowable pressure on a round, 
bolted-on flat cover plate which is provided with a ring 
gasket: 

ot 
f <4 


p= — psi. 


in which expression 


S = allowable stress, psi. 

t = thickness of plate, inches (at center) 

d= mean diameter of ring gasket = G, inches 
14x W X he 


3-+ 
J m Xd 


C =a factor = 
In the expression for the factor C, 


114 


{654} 





Wain + Wace 
2 

he= Radial distance between (c.1.) center line of 
gasket and c.l. of bolt holes 

d=as above 


H = Hydrostatic end force applied on the area 
bounded by the outside diameter of the ring 
gasket. 


W = Design Bolt load= 





It will thus readily be seen that the factor C is a fune. 
tion of the internal pressure (hydrostatic end force) on 
the plate. This pressure is unknown for pressure rating 
work and is actually sought for. For this very reason the 
task of determining the correct value of C might be some. 
what confusing to many a designer. ' 

The author has found that for practical pressure-rating 
purposes the hydrostatic end force may well be said to be 
applied upon the area bounded by the mean diameter of 
the ring gasket (as in flange calculations). This deviation 
from the code stipulation is so insignificant that the dif. 
ference in actual results is hardly detectable with ordinary 
slide-rule operations. This holds true particularly for ring 
gaskets not wider than 34 inch. 

In this derivation H is thus, 


H=> > xX GX p 
G=mean diameter of gasket. 


The design bolt load—W— is per the code equal to the 
average of the minimum required bolt load—W,,;,—and 
the actually used—W,,;. In all design cases, 


Weee = xX x Wain 


That is, the actual bolt load is X times greater than the 
minimum required. 


Thus, 
W — Weta - > p 4 Wain —_— 5 x . 4 (1 +X) 
The required minimum bolt load—W,i,—may be gov- 


erned by the required gasket yield load—Hgy— (Case I) or 
by the sum of the gasket seating load—Hgp—and the hy- 
drostatic end load—H—(Case II). 

Mathematically expressed we thus have, 

Case I: Wu = Hey —T x G x b x y 

Case Il: Wain XK GX 2b XK m 


XP + x GX P 


44-/ oa, b0073 on FABBC. 
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FIGURE 1. 
(See “Sample Calculations,” opposite page.) 
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Case I 


In this design case, 






Case Il: 











= T bX 1 is 2 5 Wee x he ae 7 | 
of w=.5 X x G x x y X (14+X) ihe + be G6bm- ISNT “EKG Pah BG. 
xX — _ act 2 ——__—___——- —_——_-—__-—- ——— — 
a * : (4) 
ea and Factor C again, 
™ c=34 4X5 xX7™xbxXyxX 1+ X:) X he Sample Calculations 
7 2 . G 
- a XK OXPX Case I 
on 
ne C 3+ 2.8 X b X y ae (1 + X; ) X he Her=7 x 45.375 .375 Ps 8000 = 427500 Ss = 20000 psi. : 
he — 7X pi Hep = 7 X 45.375 & .75 X 3.5 KX 200= 74800 Asmin = 21.35 sq. in. 
* ) H =.785 X 45.385 X 200 = 323500 Aract = 24.25 sq. in. 
1e- By pe this value for C in the pressure Won = 427500 
a we obtain, 
- formula we " W = 456000 
be bai Sx?xG@xXp 
ae ee ae nae ‘ 1.4 X 456000 X 1.125 _ a4, 
y <M ie I 1 2.8 I 4 (1 X:) X he = 3 =z 34 
of GX [.3 kK GK p+ xXbxXyX (1+ 16] C v 337800 & 45375 7 
on ae > ¢?@—28 <b X y X (1+ X:) X he psi(1) — : 
if- Pr sa 9 t= 45.375 Y oe = 3.1 inches make 3% inches. 
ry , : 9 
ne It is to be noted that the value of X, remains constant : 
' for all pressures because W,: and Hey do not change. Pressure rating: 
7 485000 
x.= — == 1.13 
; Case II As = 297500 “ 
in this case again, 2 31g” — 15000 X 9:76—2.8 X .375 X 8000 (1+ 1.134) x 1.125 
W=.5X (t™XGX 2bXm xX p+ wr 3 X 45.375" 
* 4 = = 205 psi. 
he xX GX p) X (1+ X:) 
» — 15000 X 9— 20200 _ , 
nd ~ Wee p3 = 616 = 186 psi. 
Her + H 274" = 15000 X 8.26 — 20200 _ 168 pgj 
and the factor C, alate 616 rt 
the = 
14 X .5(7 X G X 2b Xm X p+ 4 -< G* X p) X (14+ X2) X he 
O=3+ 
—xXGxXpxXG 
| 4 Case II 
a =7X . at: x + x 4500 = 240400. Asmin = 18.85 sq. in. 
, op = 7 X 45.375 X.75X 2.5% 200 = 53450 Amer = 24. 
OV c— 34. (5.6 X bX m+.7 X G) X (1+X:) Xho H es = 53450 r past iam 
or ies | G ~ 
hy: W min == 57 6950 W = 431000 
Inserting this value of C in the pressure formula, we 
have, ere sx sion x 1 1.125 — 344 
PD: = Ss xX # ton thor tbe 
: 3x G*+ (5.6 X . 4 +7xXG cs X2 he e ane ioe 
aX G+ (5.6 X bX m+ .7 XG) X I+ xh t= 45.375\ Ne = = 3.1 inches make 3% inches. 
This formula must be further developed, however, be- . 
cause X, is not constant but remains a function of the Pressure rating: 
pressure, that is. ree |: 
. 15000 x 9.76 485000 X 1.125 [ 5.6 X .375 X 2.5 4.7 X 45.375 
X= Wee 5316" = 7X 45.375 L2x.3 575 x 2.5 + .25 X 45.375 
7X GX p: X (2X bxXm-+.25 X G) 3 X 45.375 + 1.125 & (5.6 & .375 5 + .7 X 45.375) 
, p3%”" = 206 psi. 


inserting this X, value, 

Waet X he [ (5.6 X b X m+ .7 X G) ] 
7x G ey 25xG 
3 & G?+ he X (5.6 X b X m+..7 X G) 


> x Cm 
psi. 
(2) 


These pressure rating formula can, of course, be used 
for determining the required plate thickness when the 


T+) 
esign pressure is given. 
; Thus. 
Case |: 
t=e/pX.3G+28by he (1+ __Waet : ) 
\ > . 7™XGXbxXy/ 
S 


(3 
and , 
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15000 * 9 — 10700 


= — 188 Si 
p 658 psi. 
-s,n —_. 15000 & 8.26 — 10700 e 
24%" = = 172 psi. 
p<“ 658 42 psi 


The required plate thickness per formula (3) is 


| 200 X 2055 + 20200 


i= 
\ 15000 


= 3.1 inches 


and per formula (4) 


—,/ 200 X 658 + 10700 


t=Y “15000 —— = 3.1 inches 


It will thus be seen that the results check closely with 
those obtained by the present code formula. 
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Applications of Thermodynamics 
Co Hydrocarbon Processing 


PART XIV——LATENT HEATS OF VAPORIZATION 


WAYNE C. EDMISTER 





Department of Chemical Engineering, Carnegie Institute of 





_——_—_ data on the latent 
heats of vaporization of hydrocarbons 
and their mixtures are required in 
making design calculations for petro- 
leum refining processes and in prepar- 
ing charts and tables of thermodynamic 
properties, Reliable values can be com- 
puted from vapor pressures and satu- 
rated volumes for pure hydrocarbons. 
Such calculations have been made by 
many investigators and correlations 
developed for use in estimating latent 
heats for other components. Some of 
these correlations employ generalized 
function of reduced conditions while 
others use the reference line technique. 

While latent heat correlations are 
very convenient tools for design cal- 
culations, they cannot be used in pre- 
paring precise tables and charts of 
thermodynamic properties for specific 
compounds, In preparing Mollier dia- 
grams, accurate vapor pressure and 
saturated volume data should be used 
and careful calculations made for the 
compound in question. 

Practically all of the published 
works on latent heats of vaporization 
are on pure component systems. The 
latent heats for mixtures have fre- 
quently been approximated from the 
pure component correlations, thus in- 
troducing a significant source of error. 
Mixture latent heat values could be 
computed accurately in two ways, pro- 
viding the necessary information are 
available; a) by the application of 
rigorous thermodynamic equations to 
the P-V-T data in the two phase region, 
and b) by combining heat of vaporiza- 
tion values for the pure components 
with the necessary heats of solution 
and mixing. At the present, there are 
not sufficient data available to permit 
applying either method very exten- 
sively. It is therefore necessary to make 
approximations for mixtures. These are 
usually based on the correlations for 
pure components. 
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LATENT heats of vaporization 
of pure hydrocarbons may be 
calculated from the slope of 
the vapor pressure curve and 
the volumes of the saturated 
liquid and vapor and then corre- 
lated in different ways, some of 
which are presented and dis- 
cussed in this installment. From 
these correlations latent heats 
of similar substances may be 
estimated. Methods of estimat- 
ing the latent heats of vaporiza- 
tion for mixtures are also out- 


lined. 











in presenting this subject the direct 
calculation contributions will be sep- 
arated from correlation and indirect 
calculation contributions. Also general- 
ized methods and procedures for mix- 
tures will be taken up separately, 


Vaporization of Single and 
Multicomponent Systems 


For a pure component isothermal 
vaporization occurs at constant pres- 
sure. This is not the case in the vapor- 
ization of a mixture where isothermal 
vaporization is accompanied by a de- 
crease in pressure or constant pressure 
vaporization is accompanied by an in- 
crease in temperature. These two cases 
are illustrated by the two H-T diagrams 
shown in Figure 41 for a single com- 
ponent and a mixture, Lines of con- 
stant pressure are drawn through the 
two phase region and into the super- 
heated vapor region. 

For the pure component these con- 
stant pressure lines are vertical and 
straight in the two phase region, For 
the mixture the constant pressure (iso- 
bars) lines are shown straight and 
sloping. This is not strictly correct as 
the isobars have some curvature, 






which is more pronounced for the 
wider boiling mixtures, particularly 
where the amounts of the different com- 
ponents vary appreciably with large 
quantities of some and smal] quantities 
of others. In the rigorous computation 
of the latent heat of a mixture this 
curvature would be taken into account. 
For the present purposes it is sufficient 
to know the distance between the satu- 
rated liquid and the saturated vapor 
lines in terms of enthalpy along either 
a constant pressure or a constant tem- 
perature line. 

For mixtures there are two related 
phenomena in the two phase region. 
namely; vapor-liquid equilibrium and 
latent heat of vaporization. Phase 
equilibria will be taken up later in 
this series. At the present it is sufli- 
cient to recognize that the saturated 
liquid and vapor P vs. T lines must 
be known or calculated for any mix- 
ture, either as part of or separate from 
the latent heat of vaporization calcula: 
tions. For engineering work it is con- 
venient to separate the two compula- 
tions, i.e. to calculate the bubble and 
dew points first by means of one set of 
data charts and/or equations and then 
calculate the latent heats of vaporiza 
tion from these pressure-temperature 
data and other information. This is 
consistent with the procedure followed 
for pure components, where separale 
vapor pressure and latent heat of 
vaporization correlations are employe@. 

The vapor pressures of pure com 
ponents and the bubble and dew pom 
lines of mixtures are correlated by the 
same general form of equation 0 
graph, namely: with log P vs. ! 
scales (or variables). A vapor pr 
sure plot using these scales was give 
in Part VIII as Figure 16, Similar 
plots have not yet been given for m& 
tures but it will be shown later the! 
the bubble and dew point lines ca” be 
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plotted on these same scales with lines 
that are as nearly straight as those for 
pure components, except near the criti- 
cal where a dome joining liquid and 
vapor curves results. 


Pure Component Basic Equations 


Based on the first and second laws 
of thermodynamics and the definitions 
of entropy and internal energy, the 
following fundamental relationship 
was derived in Part IIT 


(88.), = (45), 


In the two phase region of a pure com- 
ponent pressure is a unique function 
of temperature and independent of 
volume, from which equation 51 be- 
comes the following for an isothermal 
path 


(31) 


> AS AH, e 
dT A\ TA\V ; 

Where: 

ip ; 

T = slope of vapor pressure 

curve at T. 

AH, = molar entropy of vaporization 
AV = change in volume of one mol 
from saturated liquid to satu- 
rated vapor at T. 


Equation 51a is known as the Claperon 
equation and can be used with precise 
volume and vapor pressure data to 
calculate accurate latent heats of 
vaporization. 

For the latent heat calculations in- 
volved in constructing tables and charts 
of thermodynamic properties equation 
dla should be put into a more con- 
venient form by factoring out P and 
solving for AH,, as follows: 


dinP 
dT 


AH, PTAV (283) 
This equation is convenient and ac- 
curate because of the form of the 
usual vapor pressure equation, which 
make it possible to find dlnP/dT ac- 
curately, 


When vapor pressure and saturated 
volume data are available, it is best to 
calculate the latent heat by equation 
283, In many cases neither latent heats 
nor the data required to calculate them 
are available, however, In these cases, 
correlations are developed using sub- 
stances on v hich there are latent heat 
“ata available, These correlations are 
putin such a form that latent heats 
may be estimated for other compounds. 

There are two such correlation meth- 
ods worthy of discussion. One is the 
reference line method used extensively 
by Othmer!. 12 and the other is the 
“ttropy function correlation developed 
. Watson.14.15 Both of these correla- 

n methods permit estimating latent 
































re — 
Cc Cc 8 
satvap. = ® riser 
FS 3 | 
& 2 1] 
- | 
| 
| 
cS! ye as) ye 
TEMPERATURE TEMPERATURE 
SINGLE COMPONENT MIXTURE 
FIGURE 41. 


Comparison of Enthalpy Temperature Diagram for Single Components and Mixtures. 


heats for substances for which few or 
no data are available. 

The basis for the Othmer correla- 
tion is the Clausuis-Claperon equation 
which was derived in Part VIII by 
neglecting the volume of the saturated 
liquid and assuming that the volume 
of the saturated vapor could be pre- 
dicted by the perfect gas equation, 
giving 
dinP AH, 

x - 
This equation is only accurate at low 
pressures but it offers a method of 
correlating latent heats as will be 
brought out in more detail later. The 
similarities and differences between 
equations 283 and 156 should be noted. 


Direct Calculations of Latent Heat 


The work of Kistiakowsky,S Max- 
well® and Haggenmacher®*’ will be 
discussed in this section. 

For nonpolar liquids at their normal 
(atmospheric pressure) boiling points, 
the Kistiakowsky* equation for the 
molar entropy of vaporization holds 
very well. The equation is 


AH, 
To 
Where: 

AH, = molar latent heat of vapori- 
zation at the atmospheric 
boiling point, gm-calories/ 
g-mol 

Tp = atmospheric boiling point, 
° Kelvin. 


= 8.75 + 4.571 log Ty (284) 


The units of the entropy in equation 
284 may be either gm-cal/(g-mol) 
(°K), as shown above, or they may be 
Btu/(lb-mol) (°R) but T, in the 4.571 
log T,, term must be °Kelvin, Equa- 
tion 284 could be put into the form 
suitable for T, in °R by deducting 
(4.571 log 1.8) from the 8.75 constant. 

As an example in the use of equa- 
tion 284, the latent heat of vaporiza- 
tion for isobutane at its atmospheric 
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boiling point of 11° F. will be com- 
puted, 


Tp = 11 +400 — 579°K 
18 
AHy — 975 4 4571 log 272= 19.6 


To 
The latent heat of vaporization in Btu/ 
lb. is found as follows: 


= 159 Btu/Ib. 


Ah. — (19-6) (471) 
58 


Pe) 


From this example, it can be seen that 
equation 284 is simple and easy to 
use. In proposing this equation, Kis- 
tiakowsky stated that the agreement 
was within 3 percent for 60 nonpolar 
substances. 

Many rules and equations have been 
proposed for the entropy of vaporiza- 
tion at atmospheric pressure. The 
simplest, oldest and most familiar is 
Trouton’s rule, which states that the 
molar entropy of vaporization of all 
substances at their normal boiling 
point is a universal constant of 21 
(note the difference for isobutane.) It 
has long been recognized that there is 
considerable deviation from constancy 
and many empirical modifications of 
this simple rule have been proposed. 
These will not be enumerated or dis- 
cussed here as the Kistiakowsky re- 
lationship (equation 284) is preferred. 
The derivation of this equation is dis- 
cussed by Watson’* and in Dodge’s 
“Chemical Engineering Thermody- 
namics.” Watson uses this equation as 
one step in a method of calculating 
latent heats of vaporization at tem- 
peratures up to the critical. 

Figure 42 shows the variation of the 
molar entropy of vaporization with 
temperature for several hydrocarbons. 
These curves were prepared from 
values of latent heats and entropies 
taken from the literature and are of 
engineering accuracy. Atmospheric 
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boiling points are indicated by circles 


on the curves. It will be noted that the . 


values of the entropy at atmospheric 
pressure are between 19 and 21, The 
19.4 value for isobutane is in good 
agreement with the value computed 
by equation 284 above. 


In 1932 Maxwell® correlated vapor 
pressures and the compressibility fac- 
tors of saturated vapors and liquids 
and from these calculated the latent 
heats of vaporization of hydrocarbons 
from the form of the exact Claperon 
relationship given here as equation 
283. Combining the compressibility 
factor equation of state, PV = ZRT 
with equation 283 gives 


dinP 


285 
dT — 


AH, = RT*(Z, — Z1) 
Equation 285 is the equation Maxwell 
used in computing latent heats of 
vaporization of pure hydrocarbons. 
The compressibility factors Zy and Z, 
are for saturated vapor and liquid, 
respectively, and were given as a 
unique function of reduced pressure. 
The dilnP/dT term was evaluated from 
the vapor pressure equations. 

A graph was presented of latent 
heats vs. vapor pressure for paraffin 
hydrocarbons of 1 to 19 carbon atoms. 


Although useful when developed, this 


MOLAL ENTROPY OF VAPORIZATION 


Molal Entropy of Vaporization of Hydrocarbons vs Temperature. 





correlation should not be considered 
as sufficiently reliable for pure hydro- 
carbons today, This work is discussed 
because of its value as background in- 
formation for methods to be used for 
mixtures, 

Haggenmacher® derived an equation 
for the latent heats of vaporation from 
the exact Claperon relationship by 
means of an equation for the vapor 
pressure and an equation of state for 
the two phase region proposed earlier.° 
Later’ this latent heat of vaporization 
equation was revised by using the An- 
toine vapor pressure equation and ap- 
plied to 22 hydrocarbons with good 
agreement at temperatures well below 
the critical. 


Correlation and Indirect 


Calculation Methods 


Latent heats of vaporation have been 
obtained by correlation and indirect 
calculation methods by Schultz** Wat- 
son™ *, Othmer'? ** and by Gordon.* 


’ These methods all use reference lines 


to define the shape of the entropy of 
vaporization vs. temperature curves. 
In 1930 a novel method of calculat- 
ing latent heats of vaporization was 
used by Schultz** in developing a plot 
of molar heat of vaporization of paraf- 


200 
TEMPERATURE °F. 


FIGURE 42. 







MOLAL ENTROPY OF VAPORIZATION 
OF HYDROCARBONS VS. TEMPERATURE 
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fin hydrocarbons as a function of tem. 
perature with lines of constant vapor 
pressure crossing the hydrocarbon 
curves. The method used by Schult 
in computing these latent heats em. 
ployed the entropy of vaporization of 
a reference component as a function 
of temperature (i.e. at all pressures), 
the entropies of vaporization of al] 
components at atmospheric pressure 
and the heat capacities of the com. 
ponents in the vapor phase at the 
normal atmospheric boiling point. 
The relationship used by Schultz js 
given below. 
AS, = mAS’, + b (286) 
Where: 
AS, = molar entropy of vaporization 
of unknown hydrocarbon at 
any temperature, 


AS.’ = molar entropy of vaporization 
for reference component (n- 
octane) at same temperature, 

m = C,/C)’ = ratio of specific heats 
of unknown to reference hydro- 
carbon at atmosphere boiling 
point, 

b= the intercept which is deter- 
mined by the molar entropy of 
vaporization of the unknown 
hydrocarbon at the normal at- 
mospheric boiling point. 




















The slopes “m” were evaluated from 
the specific gravities and boiling points 
by a simple vapor heat capacity equa- 
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ion. The values of the intercept “b” 
yere evaluated from available AS data 
st atmospheric pressure. 

Using the values of AS,’ for n-octane 
ys the reference values, latent heats 
of vaporization were computed by this 
equation and plotted. This is one of 
the earliest reference line methods for 
latent heat calculations. The resulting 
chart was a very valuable contribution 
at the time it came out. By- now it is 
out of date and other methods are pre- 
ferred. 

In 1931 Watson** developed two 
methods of correlating and estimating 
latent heats of vaporization. These 
vere both based upon plots of molar 
entropy of vaporization against re- 
duced temperature. “Yhen the molar 
entropy of vaporization of hydrocar- 
bons substances are plotted against 
reduced temperature, a fan shaped 
family of curves of the shape are ob- 
tained. Such a plot is given as Figure 
43, which differs from Figure 42 only 
by the temperature scale. 

Watson noted that these lines could 
be combined into a single line by mul- 
tiplying the entropy values for each 
curve by a constant factor (constant 
for all points of each substance but 
different for each substance) and plot- 
ting the entropy function against the 
reduced temperature. The resulting 
curve which falls slightly below the 
isopentane curve in Figure 43 was 
tested for many compounds, including 
water, alcohol and SO.,, and found to 
be quite reliable. 

Watson proposed that such a curve 
be used to estimate latent heat values 
at any temperature from a known 
value at a low pressure, presumably 
at the atmospheric boiling point. The 
relationship for making this computa- 
tion is 


4H, = (287) 


“Sie 


Where: : 
¥ and y’ are the entropy functions at 
the temperatures for which AHy is 
desired and for which AH,’ is known, 
namely T, and Ty’. 
Equation 287 permits going from a 
known latent heat of vaporization 
AH,’ at T,’ to the value of AH, at 
any other temperature T,. The entropy 
functions ¥ and y’ may be read from 
Figure 43 as well as from a plot where 
all curves have been reduced to one 
curve. In fact it might be more satis- 
factory to use Figure 43 because with 
tthe calculator has a degree of selec- 
ton and can use the curves for one 
of the low boiling hydrocarbons when 
‘plying equation 287 to light com- 
ponents and likewise may use a curve 
‘Tone of the high boiling hydrocar- 
ns when applying equation 287 to 
“avy components, — 


M one 
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FIGURE 43. 
Molal Entropy of Vaporization of Hydrocarbons vs Reduced Temperature. 


The use of equation 287 with Figure 
43 or a similar entropy function plot 
to calculate latent heats of vaporiza- 
tion requires a latent heat value for 
the component in question at a ref- 
erence temperature. Watson proposed 
using the Kistiakowsky equation for 
estimating AH,’ for non-polar sub- 
stances. Thus, equation 287 and a plot 
similar to Figure 43 represents one 
of Watson’s methods. 

Later Watson’® combined the equa- 
tion for the molar entropy function 
curve with equation 287 and obtained 
a single convenient and accurate equa- 
tion for calculating the latent heat of 
vaporization at any temperature from 
the value at a reference temperature. 
This equation is: 


1 —s iw 0.38 


AH, = AHY' ( : 
1—T,’ 


(288) 
Equations 284 and 288 are sufficient 
to compute the latent heat of any hy- 
drocarbon at any temperature. These 
equations use the normal boiling point 
and the critica] temperatures. 


The second method proposed by 
Watson™ was a plot of molar entropy 
of vaporization against reduced tem- 
perature for lines of constant selection 
factors, M/d,, where M is the molecu- 
lar weight and d, is the density of 
the liquid at the atmospheric boiling 
point. The selection factor parameter 
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was fan shaped like the curves on 
Figure 43, However, this correlation 
is not as accurate as Equations 284 
and 288 so the latter is recommended. 

Three other reference line latent 
heat contributions are those of Oth- 
mer’? * and of Gordon*. The second 
Othmer article and the Gordon article 
both propose the same correlating 
technique. These two articles are inde- 
pendent work, both being submitted 
for publication before the first ap- 
peared in print. The first Othmer 
method will be discussed first and then 
the later and preferred method, which 
will be called the “Othmer-Gordon” 
for convenience, will be presented. 

In Part VIII it was shown that equa- 
tion 156 may be written as follows for 
two substances (one unknown and one 
reference) at the same temperature: 


dinP — _AHy_ 
dinP” AH’ 


It was pointed out that Othmer™ used 
this relation to correlate latent heats 
of vaporization. The two ratios in 
equation 1585 were shown to be con- 
stant at the same temperature thus 
permitting the calculation of the latent 
heat of vaporization of an unknown 
from the latent heat of a reference 
substance at the same temperature and 
the slope of the plot on log-log scales 
of vapor pressure of unknown vs, the 
vapor pressure of reference substance, 
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the points plotted being at the same 
temperature. This reference line 
method of plotting vapor pressures 
gives straight lines and is the way the 
Cox chart was developed. 

Othmer'' included in his article 
vapor pressure plots of a) hydrocar- 
bons vs hexane as a reference, b) al- 
chols vs water as a reference, c) halo- 
gens vs chlorine as a reference, and 
d) aliphatic acids vs water. These 
plots are on too small a scale in the 
journal to be of much practical value, 
however. If this method is to be ap- 
plied it would be a simple matter to 
reconstruct these plots and determine 
the slopes for use in calculating latent 
heats from the reference compound. 

The Othmer-Gordon method of plot- 
ting is similar except that it uses re- 
duced conditions and in this respect is 
also similar to Watson’s** reference 
line method. In other words, the Oth- 
mer-Gordon method uses reduced tem- 
perature, rather than actual tempera- 
ture, as the basis for comparison. This 
involves a plot of reduced vapor pres- 
sure of the unknown substance against 
the reduced vapor pressure of the ref- 
erence substance, both being at the 
same reduced temperature. 

In this method of plotting vapor 
pressures (i.e. log P, vs. log P,’, both 
at the same reduced temperature) the 
lines are straight and all intersect at 
a common point, the coordinates of 
which are P, = 1.0 and P,’ = 1.0. For 
this reduced method of plotting equa- 
tion 148 becomes 


‘ [ AH./T. 


log P- ] 
AH,'/T.’ JTr 


log P,’ 


(289) 


It was shown that the ratio log P,/log 
P,’ is a constant for any two com- 
pounds. Thus it is possible to write 
equation 289 as 


[ AH,/T- ] wad 

A4H,’/T.’ IT, 

Where: C=constant for any un- 
known-reference substance com- 
bination. 


(290) 


Knowing the latent heats of a refer- 
ence substance, such as water or hex- 
ane and the latent heat of the unknown 
at any temperature, it is possible to 
evaluate the constant C and with this 
calculate the latent heats of vaporiza- 
tion for the unknown at other reduced 
temperatures from the values for the 
reference substance. 


The application of the Othmer-Gor- 
don method (equation 290) requires 
curves or tables of reference com- 
pound latent heats vs reduced temper- 
ature plus a value for each unknown 
at some one reduced temperature. It is 
best to use several reference com- 
pounds, the selection to be made on 
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the basis of molecule similarity. The 
Kistiakowsky relationship (equation 
284) is one method of estimating a 
starting value for the unknown non- 
polar substances, 


Another way of finding the constant 
C in equation 290 is to plot the vapor 
pressures on log-log scales and get the 
slopes. This could be done system- 
atically for all compounds of interest 
and the constants tabulated. Othmer’® 
presented a nomogram for evaluating 
the constant from vapor pressure data. 
This might be used for approximations 
but should not be used for precise 
work. 


Generalized Method of Meissner 


In 1941, Meissner’® presented a gen- 


eralized correlation of AH,/T. as a 
function of reduced temperature and 
reduced pressure. This method is very 
convenient and accurate enough for 
most engineering calculations. Meis- 
sner’s derivation and plot are included 
because of background for later de- 
velopments to be given in this install- 
ment. 

Combining the basic Claperon equa- 
tion with compressibility factor equa- 
tions for saturated vapor and liquid 
volumes and then substituting for 


dP/P its equivalent dinP and for 

dT/T? its equivalent - d( 7) gives the 

following 
a 


() 


The left hand side of this equation 
can be found from vapor pressure 
plots for which the equation 


AH, 
R(Zy —— Zz) 


(291) 


inP=—A 1B 


292 
7 (292) 


represents the data fairly accurately. 
Differentiating equation 292 gives 


dinP —_ 
(t) 
I 


from which, by combining with equa- 


tion 291. 


AH, 


A= 
R(Zy — Zz) 


(293) 
At the critical point equation 292 be- 
comes 

InP. =—- +B (292A) 
Subtracting equation 292A from equa- 
tion 292 rearranging and substituting 
for P/P, its equivalent P, and for 
T/T, its equivalent T, gives, 


\ 


/ 1 
* Te ( Ty ) shin 








Combining equations 293 and 294 gives 


RTZ ay az) 
ec v L r 
Equation 295 is Meissner’s’® general. 
ized relationship for the latent heat 
of vaporization. The evaluation of this 
equation requires values of the com. 
pressibility factor Z for saturated 
liquid and vapor. 

Meissner evaluated the difference in 
compressibility factors (Zy — Z,) and 
plotted against reduced pressure, P,, 
for lines of constant reduced tempera. 
ture, T,, it being necessary to include 
both T, and P. because the reduced 
vapor pressure is not a unique fune. 
tion of reduced temperature. 

Figure 44 gives the compressibilities 
in the saturated liquid and vapor 
region as a function of P, and T,. This 
correlation was based on previously 
published PV/RT values. The satu- 
rated vapor portion is consistent with 
Figure 19 in Part IX. The saturated 
liquid portion was prepared from the 
writer's previous® residual volume cor- 
relation, given as Figure 20 in Part IX. 
Watson’s’® saturated liquid density cor- 
relation is more precise but is too com- 
plex for these purposes where the ad- 
ditiona] precision is not required. 
Figure 44, which will be used later, 
is applied to pure components by the 
critical conditions and to mixtures by 
the pseudo critical. 

Figure 45 is a graphical solution of 
equation 295, giving AH,/T, as a fune- 
tion of P, and T,. This graph is a 
replot of the one prepared by Meissner 
and differs in that T, is the abscissa 
rather than P,, changing the parame- 
ters accordingsly. Figure 45 is a con- 
venient and rapid method of estimat- 
ing latent heats of vaporization. It is 
not as accurate as the Othmer-Gordon 
method, however. As a matter of fact 
neither of these methods would be 
recommended for the preparation of 
precise Mollier diagrams or tabula- 
tions of thermodynamic properties. 
For most processes engineering calcu- 
lations Figure 45 is satisfactory. 


InP, = 


Equation for Mixtures 
In 1932, Bahlke and Kay’ derived 


the thermodynamic properties for two 
light petroleum fractions, a gasoline 
and a cleaners naphtha. This work in- 
cluded the computation of the latent 
heats of vaporization from expert 
mental P-V-T data through the two 
phase region using the fundamental 
equation derived below. 

A general equation for the change 
in enthalpy is obtained by combining 
equations 51 and 58 from Part III. 
The first is given earlier in this ™ 
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— and the second is repeated Combining with equation 58 gives enthalpy as a function of pressure and 
low for conveniénce. dH 4T=°9 8p : volume, The more conventional vari- 
cH = VdP+ TdS (58) — 1(3), dV-+VdP (296) ables are P and T or V and T, using 
From C, or C, to compute the effect of tem- 
vath equation 51 for an isothermal Equation 296 is fundamental for a re- . - ‘ : . ani 
versible isothermal path and can be P®r@'ure at constant pressure OF Vo 

ds—/ 6P applied for any isothermal change. It ume. Equation 296 is of practical value 


- dV : : : wen 
\ 8T ), is not usually convenient to evaluate only for isothermal vaporization and 


December, 1948—A Gulf Publishing Company Publication {661} 121 





MOLAL HEAT OF 


0.7 


$ + 

IZATION 
IN BTU/LB. MOL.,°R,OR GCAL/G.MOL ,°K 

Te= CRITICAL TEMPERATURE OF COMPONENT 





GENERALIZED CHART FOR 
LATENT HEAT OF VAPORIZATION 


SOURCE: MEISSNER IND, ENG. CHEM. 440 


~) 
° 


ol 
Rey 


| 
+ 


0.8 0.9 


REDUCED TEMPERATURE Tp 


FIGURE 45. 
Generalized Chart for Latent Heat of Vaporization of Pure Components (Meissner Plot). 


applies to pure components and to 
mixtures as well. 

Bahlke and Kay* applied equation 
296 to two hydrocarbon mixtures by 
finding average values of (8P/8T), 
graphically from the P-V-T data in the 
two phase region and then integrating 
both portions of the equation from 
saturated liquid to saturated vapor 
along lines of constant temperature. 
This method of application requires 
the two phase P-V-T data, which is 


seldom available for mixtures. 


For a pure component isothermal 
vaporization is also at constant pres- 
sure making the VdP term zero, In ad- 
dition pressure is a unique function of 
temperature for isothermal vaporiza- 
tion, which permits dropping the con- 
stancy of V and writing (8P/5T), as 
dP/dT. 


This gives the Claperon equation 


aH, = T-4P ay 
dT 
which has been derived and discussed 
above. 

Although the Claperon equation is 
the most convenient and practical for 
pure components, it is theoretically 
possible to apply equation 296 to a 
pure component. For this the values 
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of (8P/8T), would have to be evalu- 
ated from the saturated liquid curve 
through the two phase region to the 
saturated vapor curve, following a con- 
stant temperature line. Also the VdP 
term drops out, 

On Figure 44 lines of constant vol- 
ume are drawn through the reduced 
temperature parameter for both satu- 
rated liquids and saturated vapors to 
indicate the changes in P,, T, and Z at 
constant volume for both phases. These 
are not the constant volume paths in- 
volved in solving equation 296. 
P-V-T data in the two-phase re- / AH, 
gion are necessary for a rigorous ( Te 
solution, 

It appears that the most practi- 
cal way of obtaining latent heats for 
mixtures is to evaluate the VdP term as 
a correction to the latent heat for an 
equivalent pure component, for which 
Figure 45 is a generalized solution. 
In other words, the latent heat of a 
mixture might be estimated by adding 
a reading from Figure 45 to the value 
of {VdP. This would be the same as 
saying that the T(8P/8T), dV term in 
equation 296 is solved for an equiva- 
lent pure component and then the cor- 
rection for pressure change in isother- 
mal vaporation is added. 


On Figure 44 two typical isotherm] 
paths are shown, one for a pure com. 
ponent and one for a mixture. Both 
are for a reduced temperature of 0),75, 
The pure component line is at a cop. 
stant reduced pressure while the line 
for the mixture starts vaporizing 
at a reduced pressure of 0.19 and js 
completely vaporized at a reduced 
pressure of 0.155. The values of the 
compressibility factor are: 0.035 for 
saturated liquid for both pure com. 
ponent and mixture; and 0.78 and 0.83 
for saturated vapor for the pure com. 
ponent and the mixture, respectively. 
The rate of change in Z from saturated 
liquid to saturated vapor cannot be 
evaluated from this chart. 

Because of the difficulty in evaluat. 
ing the Z factors and the derivative in 
the two phase region of a mixture, 
equation 296 will be evaluated in two 
parts, the first for an equivalent pure 
component at constant pressure as well 
as constant temperature and the sec- 
ond, the VdP term, at constant tem- 
perature for saturated vapor from the 
bubble pressure to the final dew pres- 
sure. Since equilibrium vaporization is 
a reversible process, whether for a pure 
component or a mixture, at constant 
temperature or at constant pressure, 
the latent heat of vaporization depends 
upon the terminal conditions. Thus, 
the two part computation will give the 
correct answer. 

The evaluation of VdP will be done 
in terms of the compressibility factor, 
using an average Z factor for the 
saturated vapor isotherm between the 
two pressures. This gives 


































dP — » P; 
as Z,RTIn - P, 
(297) 


f VdP=Z.RT Js 







Putting equation 297 in reduced units 
and combining with Meissner’s rele- 
tionship equation 295, and equation 
296, gives 








r - ) 
) = R( Zy— Zi) InP, — RT,Zvln Pn. 
Mix 


(1 ) Pr: 
T; 


(298) 
The first term to the right of the equal 
sign is the Meissner relation for a pure 
component. This term is plotted o 
Figure 45. The second term is the 
integral of VdP. 

For the mixture vaporization path 
shown in Figure, 44, the value of 
(AH,/T.) mix will be found by equé 
tion 298. From Figure 45 the value of 
AH,/T. for an equivalent pure com 
ponent at T, = 0.75 and P, =0.19 
found to be 7.5. The average value of 
Z, at T; = 0.75 is (0.78 + 0.83)/2= 
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(905. Substituting in equation 298 
gives 


( ) = 7.5 — (1.99) (0.75) (0.805) In 


(= ) = 7.5 — 0.245 = 7.255 
Te /Mix 

The pressure change term is small in 
this case. 

Another equation for the latent heat 
of vaporization of mixtures may be 
derived by combining equations 285 
and 297, as suggested by equation 296, 
in the following manner: 


Replace dT /T*? by—d (=) in equa- 


tion 285, combine with equation 297 
and then rearrange and convert to re- 
duced units. This gives 


(Se ) = R(Z.—Z1) 


l 
—(=) 
On InP, vs. 1/T, coordinates the bub- 
ble and dewpoint lines for hydrocar- 
bon mixtures are substantially straight 
and so is the mid-boiling line, which 
soes through the pseudo-critical point 
and the 50 percent point on the atmos- 
pheric pressure equilibrium flash dis- 
tillation curve. From the equation for 
this vapor pressure curve of a hypo- 
thetical component it follows that 


14.7 
1—In 14.7 
dinP, ( we ) 


= - (300) 
“z-) GE “i ) 


combining equations 299 and 300 


(= ) 
R Pus ager ) 
Tp 
Values of Z. and Zr, may be found 
from Figure 44. 

Equation 298 is applied to mixtures 
by the pseudo-critical, which is located 
within the phase boundary curve rather 
than on it (see Figure 21, Part X). 


At values of T. = 1.0 and P, = 1.0, 
4H,/T. is zero even when the reduced 


dinP. __ +. 7,.RT,In £2 


R(Zy — Zz) ( 1—In is?) 
— Pe / ——=» Z v 
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conditions are computed with pseudo- 
critical constants. This is known to be 
incorrect so it must be con- 
cluded that equation 298 
breaks down near the critical 
: so its use should be limited 
to reduced temperatures be- 
low 0.9. It is surely satisfac- 

tory at atmospheric pressure. 

A suggested method of calculating 
the latent heat of vaporization for a 
mixture is as follows: 

Step 1—Find the atmospheric pres- 
sure dew point (saturated vapor) tem- 
perature of the mixture and the bubble 
point (saturated liquid) pressure cor- 
responding to this temperature. This 
pressure will be slightly higher than 
atmospheric. 

Step 2—Find the pseudo-critical tem- 
perature and pressure for the mixture. 

Step 3—Find the 
value of AH,/T, 
from Figure 45 at 
the temperature 
and pressure found in Step 1 for an 
equivalent pure component having the 
pseudo-critica] values from Step 2. 

Step 4—From Figure 44 find value 
of Z, for second part of equation 298. 

Step 5—Calculate the isothermal 
latent heat of vaporization at the at- 
mospheric dew point temperature by 
applying equation 298. 

Step 6—Estimate the point of maxi- 
mum temperature on the border curve. 
This temperature is sometimes called 
the cricondentherm point and may be 
close in value to the true critical but is 
always higher than the pseduo-critical 
At this temperature the isothermal la- 
tent heat is zero. 

Step 7—Using 


0.190 


0.155 


Py 
(299) 


o- Pr ; 
RT In = this temperature 
(301) as a new critical 


reference tempera- 
ture and the value of the latent heat 
from Step 5 compute the latent heat at 
any other temperature by means of 
equation 288, 

The procedure has the virtue of tak- 
ing into account all of the variables, In 
many cases the first five steps can be 
replaced with reference latent heats 









from simpler correlations or equations, 
In a later installment enthalpy-tem- 
perature charts for mixtures will be 
developed. At that time the above 
method will be tested and charts pre- 
pared. 
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“Calculation of Latent 
Paraffin 
Data’, 


The calculation of latent heat of 
vaporization of mixtures by equation 
301 requires the atmospheric mean 
boiling point as well as the bubble 
and dewpoints and the pseudo-critical 
values. Figure 44 is used to get values 
of the compressibility factor at satu- 
rated liquid and vapor conditions. 
Later in this series methods of estimat- 
ing the equilibrium flash vaporization 
conditions for mixtures will be pre- 
sented. 

(End of Part XIV. Part XV will 


appear in the January issue.) 
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a 


Pointing out the fuel-air mixing valve on a 150-hp compressor. (Note: Cover plates 


a 


and power cylinder head removed to show working parts. Fly- 


wheel guard has been removed while engine is dismantled for use during the compressor course.) 


mated at several millions of dollars 


As IN most large refineries, com- 


pressors are important and numerous 
in Esso Standard Oi] Company’s Baton 
Rouge plant. The installation consists 
of several hundred machines totaling 


approximately one-quarter million 
hersepower, of which gas-driven ma- 
chines account for approximately 100,- 
000 horsepower. The value of these 
compressors is, of course, rather high; 
and their total operating cost is esti- 


per year. 

At the present time, when refinery 
units are being operated at full capac- 
ity, compressors, too, are being pushed 
to maximum output; but they are still 
sometimes found to be the bottle-neck 
in operations. Compressor failures are 
costly in loss of running time. There- 
fore, the compressor demonstration 
was set up in an effort to improve com- 


“TELL ‘EM AND SHOW ‘EM”—that's the slogan of the instructors in 
charge of the three-hour demonstration on gas-driven compressors being 
offered at the Baton Rouge, La., refinery of Esso Standard Oil Company. 
And that is exactly what they do—each main point of the discussion is 
driven home by showing how it works out on one of the two compressors 
used in the demonstration, or by reference to a model or to some part 
which has been damaged by incorrect operation or maintenance. For 
instance, it is necessary to say very little about the dangers of getting 
liquid into compressors after the class group has been shown a compressor 
cylinder which was fractured by liquid ammonia. Cost reduction, safety, 
and efficiency are stressed throughout the three-hour course, which is 
given.on company time. 

The demonstration is being given to all refinery personnel concerned 
with compressor operation. This includes operating foremen, compressor 
operators and their assistants, as well as relief men. Thus, it is designed 
to offer the minimum knowledge that is expected of a compressor opera- 
tor, and it is effective as a refresher course for experienced men as well 
as an introductory course for new or inexperienced men. A modified 
course stressing mechanical adjustments is offered to machinist division 
personnel and maintenance engineers. 
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pressor maintenance and operation by 
bringing, in an interesting and em- 
phatic way, the importance of these 
factors to the attention of the refinery 
personnel involved. It was also de 
sired that all employes concerned have 
uniform information and _ instructions 
on such important points as starting, 
stopping, operating, lubricating, load- 
ing and unloading compressors. 

Both the two-cycle and four-cycle 
machines appear in the refinery im 
stallation. To cover both types suf: 
ficiently, it is necessary to use two 
compressors in the demonstration. The 
mechanical functioning of compressors 
is shown on a 150-hp machine, which 
is stripped down to show working 
parts, and which is turned over by 
means of a small air motor connected 
to the fly-wheel by a leather belt. The 
operating points of starting, stopping: 
loading and unloading are demor- 
strated on a 300-hp compressor which 
is in ammonia service on an operating 
unit. j 


Method of Conducting 
Training 


With each demonstration requiring 
only about four hours of an employes 
time from the time of leaving his 
regular job until return, it is possible 
to arrange relief on the basis of os 
demonstrations per day. Under ™* 


i ) 
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rangement one relief man can re- 
eve two men for the demonstration. 

The method of conducting the train- 
ing is best shown by this explanation 
of the course as seen through the eyes 
of one of the employes involved. 

“| was relieved from my regular 
job at the beginning of the day shift, 
and was told that it was my turn to 
attend the compressor demonstration. 
This pleased me as I had been hear- 
ing a lot about this course from the 
men from my department who had 
attended. I have been operating com- 
pressors for the last few years—long 
enough to know that there is plenty to 
learn about them. 

“On arriving at the compressor 
house where the class was meeting, I 
was greeted by one of my old friends, 
‘Legs’ Murphy, an operating foreman 
who was acting as instructor. There 
were about 15 other fellows there rep- 
resenting all operating departments 
in the refinery. I was surprised to see 
that they had stripped down a com- 
pressor and rigged it up sc that it 
could be turned over by an air motor. 

“An engineer, Walter Mercier, went 
over that machine from foundation 
bolts to exhaust pipe and gave the 
name and function of every part. He 



































Fly- . : 

told us about how important it was to 

keep the right temperature on the exit 

cooling water, and in the case of closed 
by systems to maintain the correct tem- 
em- @ Perature differential across the ma- 
ese fg chine. He stressed the importance of 
ery @ (wbrication, and this is where I picked 
dee @ “Pa few points that I hadn’t known 
ave @ Defore. It sure was interesting to see 


ons [lose big pistons moving up and down 
ne. @ the gas end; you could get a real 
ad- good picture of how the four-stroke 
cycle works. 

“Murphy then took over, and we 


cle ’ : , 

in- iad a lively discussion on compressor 
uf. | °Petation. It was comforting to see 
a that I was not the only compressor 


he man who had troubles occasionally, I 
also learned what the other fellows 
were doing about those little operating 


ee the engineers seldom think 
about. 


ors 
ich 
ing 
by ‘ 
ad “Well, the hour and one-half passed 
fhe rather quickly; then we had a rest 
petiod of a few minutes. We then 
yn walked over to a nearby compressor 
ch house and saw a demonstration of 
ng ‘larting, operating, and stopping a 

big 300-hp compressor, We had plenty 

of time to ask questions; then we went 

ack to our regular jobs with a new 


picture of the importance of com- 
1g Pressors.”” 


12. 
5 






's ja tlodels are used to show the dif- 
is ‘rence between the two-stroke cycle 
le and the four-stroke cycle machines. 
0 fse models are made of plywood 


and can be operated by hand. 
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One of the most striking demonstra- 
tions shown is the one on lubrication: 
two large steel face plates with finely- 
machined surfaces are placed in con- 
tact, first with and then without lubri- 
cation. When oil is applied the heavy 
plates can be moved with a large 
feather; without the oil, they can 
hardly be moved by hand, This demon- 
stration is used to illustrate the state- 
ment that compressor parts must ride 
on a film of oil. 

For instructors, men were needed 
who not only knew the subject, but 
who could also impart this knowledge 
to others. Fortunately, the engineer in 
the refinery who has worked most 
closely with compressors has proved to 
be a good instructor; and he is given 
the first half of the demonstration 
to get across the ideas on the mechan- 
ical functioning of the machine. It is 
important to have instructors who 
speak the language of the workers. The 
problem of obtaining an instructor to 
handle the operating side of the dem- 
onstration proved more difficult; but 
after a number of men had been con- 
sidered, the solution was found in one 
of the foremen of the light ends divi- 
sion who happened to have a wide 
experience with compressors of vari- 
ous types. This instructor’s sincere and 
enthusiastic presentation caused one of 
the men to compare him to “an old- 
time revival preacher.” He is very ef- 
fective as an instructor and demon- 
strator. 


Outline of Course 
As mentioned above, the demonstra- 
tion is divided into two equal periods 
of about one and one-half hours each. 





The first period is devoted to an ex- 


planation of the mechanical function-* 


ing of the compressor (Parts I-V of 
outline below); the second period is 
devoted to a demonstration of the ma- 
chine from an operating standpoint 
(Parts VI-XI). Questions are solicited 
throughout the course, and occasionally 
the instructor uses conference-leader 
techniques to promote group discus- 
sion. 


I. Introduction 


A) Name of course 
B) Length of course 
C) Purpose of Course 
1) Number of compressors 
2) Horsepower of compressors 
3) Value of compressors 
D) Operator’s responsibility 
E) Mechanical division’s responsibility 
F) Introduction of mechanical division 
representative 


II. Discussion of Mechanical Operation 
(By Engineer) : 
A) General description of compressor 
B) Purpose of compressor parts 
1) Foundation 
2) Grouting 
3) Power end | 
a) Fuel, air, mixing valve 
b) Ignition 
c) Piston 
~d) Connecting rod 
e) Crank shaft 
f) Crosshead 
g) Fly wheel 
h) Cooling water 


III. Compression End (Gas Pump) 
A) Piston 
B) Valves 
1) Suction 
2) Discharge 
C) Cover plates 
D) Water cooling 
E) Suction 
F) Discharge 


BY @: 
gah 


Instructor used electric megaphone to outline starting procedure as operator Jim Odom puts 
300 hp compressor on the line. 
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IV. Lubrication 
A) Types 
B) Purpose 
C) Importance 
D) Pressure 
E) Temperature 


V. Mechanical Division’s Responsibility X 


A) Responsible for all adjustments to: 
1) Magneto 
2) Governor 
3) Mixing valve, etc. 
B) All repairs to machine 
1) Change spark plugs 
2) Valves 
3) Lubricators, etc. 


VI. Process Department's Responsibility XI 


A) Checking condition of compressor 
B) Lining up machine 

C) Putting machine in operation 

D) Operating machine 


E) Shutting down 

F) Normal - Emergency 
(Follow instructions 
your department) 

G) Lubrication 

H) Temperature, water, oil 

I) Pressure, oil 


issued by 


‘Il. Starting Compressors 


A) Follow instructions for starting, 
operating, shutting down com- 
pressors as issued by your depart- 
ment 


‘IH. Things to Watch 


A) Suction pressure 
B) Suction temperature 
C) Oil level 
1) Lubricators 
2) Crankcase 
D) Hot valves 
E) Engine loping 
F) Speed 
G) Liquid 
1) Knock-out drum 
2) Suction 


H) Starting air 
I) Fuel gas 
J) Machine knocking 
1) Power end 
Instructor Walter Mercier explains the purpose 2) Compressing end 
and operation of pockets in a compressor 
cylinder head. IX. Safety 


A) Oil on steps 

B) Oil on floor 

C) Starting 
1) Unload machine when barring 

over 

2) When working on machine 
(Follow instructions issued by 
your department) 


Housekeeping 

A) Stop oil leaks 

B) Keep engine clean 

C) Work area clean 

D) Dispose of papers, rags 
E) Oil containers 

F) Wrenches 

G) Miscellaneous 


Starting Demonstration 

A) Describe machine (2-cycle) 
1) Power end 

2) Scavenger cylinder 

3) Compression end 


B) Piping line-up 
(Follow operator as he lines up 
machine). 


This outline was developed by the 
training department in consultation 
with a committee of eight men ap- 
pointed by the assistant to the general 
manager. 


Results Obtained 


It is too early as yet to evaluate the 
compressor demonstration other than 
by the opinions of those concerned 
with it. Questionnaires have been filled 
out by employes attending the demon. 





stration. The results are tabulated 
below: 

Percentage 

Answering 
Did You Learn More— Yes 
About Compressor Lubrication? 93% 
About How the Power End Works? 94% 
About How the Gas End Works?..... 93% 
About Starting Compressors?.... 84% 
About Operating Compressors?. . an 91% 
About Stopping Compressors?.......| 84% 








The demonstration has been well 
received by employes, approximately 
90 percent having indicated on the 
questionnaire that they thought it a 
good way to instruct compressor op- 
erators and their helpers. 

This demonstration is one of a 
series of ten on the operation of refin- 
ery equipment planned for process 
workers in the Baton Rouge refinery. 
It is a type of instruction which creates 
and maintains interest and always re- 
sults in improvement of job methods. 
In the case of compressors, the oper- 
ating and maintenance costs are of 
such magnitudes that only a fraction 
of one percent improvement in opera- 
tion will pay for the training several 
times. 


Instructor C. S. Murphy points out the result of getting liquid in a compressor cylinder. (Note impression made on the class.) 
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NOMOGRAPH FOR THE CALCULATION OF THE ‘‘PERCENTAGE 
SPENT’’ OF CAUSTIC SOLUTIONS USED TO ABSORB CO. 


AND/OR H.S 
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16 Percentage Spent as acid salt mune 5% ~ 28 
E and a 
: Percentage spent as neutral salt =2—rm . 
x 15 where —_ 30 
+ M= Mls. of acid required to neutralize a sample to Methyl Orange. 
4 P = Mls. of acid required to neutralize the same sample to Phenol phthalein. 
14 This nomograph is by GEORGE E. MAPSTONE, National Oil Proprietary, Ltd., 
Glen Davis, New South Wales, Australia. 
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FIGURE 1 
Light Stability Testing Apparatus. | 


Measurement of Light Stability 


Of Petrolatums and Similar Products 


ANTHONY KINSEL and JOSEPH PHILLIPS, 
Daugherty Refinery 


A Division of L. Sonneborn Sons, Inc., Petrolia, Pa. 


) several methods for 
measuring the action of light on dyes 
and textiles have been devised, these 
methods are not directly applicable to 
petrolatums and waxes. There is, more- 
over, no reference to a satisfactory 
method for petrolatums and similar 
products mentioned in the literature. 
A test of this type should meet the 
following two requirements: 1) It 
should yield results which run parallel 
to those obtained in actual practice 
and 2) It should be reproducible. 
Conditions under which petrolatums 
are normally handled were first 
studied, Petrolatum is usually retailed 
in clear glass jars of various sizes 
which are exposed to daylight or even 
sunlight on the shelves of the stores. 
Under these conditions the petrola- 
tum remains solid but quite often dis- 
colors appreciably. Consequently any 
laboratory test method should rate a 
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LIKE MANY organic compounds, 
petroleum hydrocarbons — espe- 
cially petrolatums, microcrystal- 
line waxes, and paraffin waxes 
—are susceptible to color deteri- 
oration when exposed to light. 
Since white petrolatums are 
commonly marketed in clear 
glass jars this tendency to dis- 
color on exposure to light is an 
important property. The same is 
true for the waxes which are 
normally sold in the form of 
slabs where large surface areas 
are exposed. 

Therefore a method for meas- 
uring the tendency of a petro- 
latum or wax to become discol- 
ored by the action of light is 
of practical importance. 


series of petrolatums in the same se- 
quence as they would be rated after 


exposed to daylight or sunlight. Sam. 
ples of light-colored petrolatums and 
waxes in 2-ounce cylindrical glass jars 
and another series in open Petri dishes 
were subjected to the following types 
of exposure: 1) Northern light (in 
June), 2) Sunlight (in June), 3) Syp 
lamp (General Electric S-1 lamp) and 
4) Ultra-violet light (General Electric 
Uviarc). 

The samples exposed in the jars 
were not permitted to melt under the 
heat of the light source. In order to 
accomplish this it was found necessary 
to rotate them around their vertical 
axis in a cold water bath. The height 
of water was arranged so that only 
the lower halves of the jars were im. 
mersed as they rotated. The samples 
exposed in the Petri dishes were not 
cooled and therefore melted. The fol- 
lowing conclusions could be drawn 
from the results of this experiment: 

1) The solid samples in the 2-ounce 
glass jars gave parallel results regard- 
less of the type of exposure. 

2) The samples in the Petri dishes 
which were melted by the heat of the 
light source yielded different sequences. 

3) One hour’s exposure to the sun 
lamp was equivalent to one day’s ex- 
posure to northern light (in June). 

4) Exposure for four hours to the 
sun lamp was equivalent to one day's 
exposure to direct sunlight (in June). 

5) The Uviare ultra-violet lamp 
yielded practically identical results as 
the sun lamp. 

Since exposure of the solid petrola- 
tums yielded parallel results regard: 
less of the source of light, and since 
the sun lamp procedure was faster, il 
was decided to use the sun lamp and 
run the test in such a manner that the 
sample remained in the solid state. 

The next problem was to find a wa) 
to measure the discoloration of the 
solid exposed samples quantitatively. 
The effect of light on a solid petrola 
tum or wax is restricted to the surface. 
Therefore, melting the exposed sample 
and measuring its color by some co! 
ventional means such as the Loviboné 
Tintometer or other colorimeter has 
the serious disadvantage that sensi 
tivity is lost when the discolored sur 
face is diluted by the undiscolored 
body of the petrolatum, Furthermore. 
comparisons between different sample: 
are often difficult due to the fact thal 
slightly different shades of color de 
velop or that the color has to be & 
pressed in two units—red and yellow. 

It was therefore decided to expo 
the sample-in flat cells having the & 
posure face made of glass and to et 
ploy a reflection meter such as is ¥S 
for measurement of gloss and color of 
paint, varnish, paper, etc, A Photovol 
reflection meter (Model 610) and @ 
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FIGURE 2 


Search Unit for Diffuse Reflection 
(both from Photovolt Corporation, 
New York) were obtained. In order 
to prove that this type of apparatus 
could be utilized, several unexposed 
petrolatums of different color and de- 
gree of translucency were darkened 
with varying amounts of a petrolatum 
discolored by sunlight and were poured 
into the cells. After they solidified and 
attained a temperature of 25° C., their 
ellectances were determined using a 
tristimulus blue light filter. (The green 
or amber tristimulus filters gave no 
differences between the samples of dif- 
ferent colors). 

Results shown in Table 1 were ob- 
lined by using petrolatums of dif- 
ferent colors but of the same degree 
of translucency. Results recorded in 
Table 2 were obtained by using petro- 
latums of the same color but of dif- 
ferent degrees of translucency. 


TABLE 1 


Measurement of Discoloration by Photovolt 
Reflection Meter. 














=—_—_—_— — 
P Petrolatum A! Petrolatum B! 
Added eee 
Added | Percent Percent 
Penared ein Reflec- Reflec- 
aa | olo:2 tance3 Coloi2 tance? 
0 = 100 5Y 88 
. 4.5Y 0.5R 85 7Y 0.75R | 76.5 
0 70Y 1.25R| 69 | 10¥ 1.25R 66 
=—_—_—_ 








" Petrolaturns A and i 
trasducenn. nd B had approximately the same degree 


: : 
le colors were taken on the liquefied samples by the 
viond Tintometer using a 2” cell. ‘ 
eflectance of the undiscclored Petrolatum A was 
48 a standard (100%) for the other readings. 
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From the data in Tables 1 and 2 it 
is apparent that the percent reflectance 
as measured by the reflection meter is 
affected by both color and translu- 
cency of the sample. Opaque samples 
reflect light better than more translu- 
cent samples of the same color. Since 
the Search Unit for Diffuse Reflectance 
measures the percent of incident light 
reflected by the surface of a sample, 
it is to be expected that opaque sam- 
ples will yield higher readings than 
more translucent. ones. It was also 
found that the degree of translucency 
of a petrolatum or wax is dependent 
on the aging conditions it undergoes 
during and after solidification. 

Since the purpose of the test is to 
measure only the discoloration due to 
light, a procedure was developed in 
which an unexposed sample undergoes 
identical aging conditions as the sam- 
ple being exposed to light and this con- 
trol sample is used to set the reflection 
meter at 100 percent reading. Thus, 
the influence of degree of translucency 
is nullified and the difference in per 
cent reflectance can be attributed to 
discoloration only. Using the undis- 
colored petrolatums in Tables 1 and 2 
as the control samples, the data in 
these tables can be converted into 
values which are directly proportional 
to the percent discoloration of each 
sample, as shown in Table 3. It will 
be noted that since Petrolatums A and 
C have the same colors before and 
after discolorations their reflectances 
are also the same. This is true in spite 
of the fact that their other physical 
properties and translucency in par- 
ticular are different. 

It was also found that the condition 
of the surface of the sample has a 
great influence on the results. Indeed 


TABLE 2 


Influence of Translucency of Samples on 
Measurement of Discoloration by Photovolt 











Reflection Meter. 
Percent Added Percent Reflectance 
iscolor ' 
Petrolatum Color Petrolatum | Petrolatum 

Al ci 

dees oak 2Y 100 91 

st 4.5Y 0.5R 85 77 

ee 7Y 1.25R 6S 63 














1 Petrolatum A was less translucent than Petrolatum C. 


the Search Unit for Diffuse Reflectance 
is often used to measure surface 
smoothness. In order to overcome this 
difficulty cells having one glass side 
are used, and both exposure and read- 
ing are made through the glass. 


Apparatus Required for 
Measuring Light Stability 


1) Light exposure assembly con- 
sisting of a General Electric S-1 lamp, 
an S-l transformer, a reflector and a 
base (Figures 1 and 2). Instead of the 
S-1 lamp and transformer, a General 
Electric Uviarc may also be used, since 
it was found to give identical results. 

2) Metal exposure tray 11 x 10 x 3- 
inch in depth provided with a water 
inlet and outlet on opposite sides and 
l-inch from the bottom of the tray. 

3) Light exposure cells for petrola- 
tum 2 x 3 x 14-inch with one of the 
2 x 3-inch sides consisting of a micro- 
scope glass slide, and one 2 x 14-inch 
end open (Figure 3A). 

4) Light exposure cells for waxes 
2x 3 x l4-inch with one 2 x 3-inch 
side open and the other 2 x 3-inch side 
consisting of a microscope glass slide. 
(Figure 3B.) 

5) A General Electric light meter. 

6) A Photovolt reflection meter, 

















TABLE 3 
Measurement of Relative Discoloration by Reflection Meter. 
PETROLATUM A PETROLATUM C PETROLATUM B 
Pe cont Added _———_— ——“_ ————-- ——_—_|——— — 
Discolored Percent Percent Percent 

Petrolatum Color Reflectance Color Reflectance Color Reflectance 

tn ® 2Y 100 2Y | 100 5Y 100 

5 . 4.5 0.5R 85 4.5Y 0.5R 84.5 7Y 0.75R 87 

10 7.0Y 1.25R 69 7.0Y 1.25R 69 10Y 1.25R 75 




















FIGURE 3 








FIGURE 4 


Model 610, and Search Unit for Dif- 
fuse Reflection (Figure 4). Any equiv- 
alent reflection meter may be used. 

7) Blue tri-stimulus light filter sup- 
plied with the Photovolt reflection 
meter. 

8) A black wooden box painted in- 
side with flat black partly open on one 
side to avoid scattered light while 
measuring the percent reflectance. A 
convenient size for this box is 12 x 12 


x 16 inches high. (Figure 5). 


Method for Determining 
Light Stability 


The sample of petrolatum or wax 
is poured at 80° C. or 15° C. above its 
melting point, which ever is higher, 
into a minimum of 3 exposure cells. 
They are allowed to cool in air away 
from drafts for at least two hours. The 
samples are then placed in the expo- 
sure tray so that they are 24 inches 
from the source of light, and are cov- 
ered to a depth of 14 to \%4 inch by 
running water, Samples are placed 
with the glass slide up with the excep- 
tion of the contro] which is reversed. 
This permits the control sample to 
undergo the same aging conditions as 
the samples being exposed, The run- 
ning water kept at 30° + 2° C. serves 


to keep the samples in the solid state 
during exposure. The light source 
should be checked at intervals using 
a photo-electric cell, and exchanged 
when its efficiency with respect to the 
visible light falls below 90 percent. 

(The S-1 lamp, which normally gives 
at the level of the samples a reading 
of 400 foot-candles should be checked 
from time to time and discarded when 
its efficiency drops 40 foot-candles. A 
General Electric Light meter was used 
for this purpose. ) 

After three hours’ exposure the sam- 
ples are removed and the glass sur- 
faces carefully cleaned and dried. They 
are placed in the black box and the 
unexposed control sample is used to 
set the reflection meter (with the tri- 
stimulus blue light filter in place) at 
100 percent reading. The reflectances 
of the exposed samples are then de- 
termined and the average of the read- 
ings is recorded as the light stability. 
Care must be taken that the samples 
have not shrunk away from the glass 
surface, since this will cause an error 
in the reading. The exposed samples 
should not differ by more than 2 per- 
cent reflectance, 


In case the reflectance of the unex- 
posed control sample cannot be set 


TABLE 4 





Light Stability of Petrolatum and Petroleum Waxes 





| 
| 


SAMPLE 


| Light 
Resistance 
Percent 


Melting 
Point 


D938-47T 


Levibend PENETRATION 


Yellow 





Cone3 





Paraffin Wax 

Slack Wax.... 
Microcrystalline Wax A 
Microcrystalline Wax B 
Microcrystalline Wax C 





0.25 


_ 
SPO ko OHS or goto Sorts 
& 


~ 
on 























1 Taken in 2 inch cell. 
made according to ASTM D937-47T. 
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2 Needle Penetration was made according to ASTM D5-25. 


3 Cone Penetration was 


at 100 percent the following form, 
is used: 


Light Stability =x 100 


where E is the percent reflectance of 
the exposed samples and C is the per. 
cent reflectance of the unexposed con. 
trol. 

The method for determining the 
light stability of petroleum waxes js 
the same except for one modification, 
Since waxes tend to shrink away from 
the walls of the container, a differen( 
exposure cell is used for this type of 
product. This cell has one 2 x 3-inch 
face open and thereby minimizes the 
danger that the wax will shrink away 
from the glass face. 


Experimental Data 
The data listed in Table 4 is in. 


cluded in this paper in order to ev 
emplify the type of results to be ex 
pected when petrolatums and petro. 
leum waxes are subjected to a three 
hour exposure under the conditions 
given in the preceding paragraphs. 
It is apparent from the data in this 
table that the method is applicable to 
solid petroleum products varying 
widely in such physical properties a 
color, penetration (hardness) and 
melting point. The light stability of « 
product does not correlate with the 
usual physical properties and must 
therefore be determined directly. 


Conclusions 


A method for the determination of 
the light stability of petrolatums and 
petroleum waxes in the solid state de 
scribed herein thus consists in expos 
ing the samples while submerged in 
running water (to prevent it from 
melting) to ultra-violet light and meas 
uring the resultant discoloration }j 
means of a reflection meter. 





FIGURE 5 
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lubricating-oil quality trends. 





GROWTH and present proportions of the lubricating-oil additive busi- 
ness are reviewed here. Data on pour depressants show how winter-grade 
motor oils can be improved by the use of well dewaxed base stocks with 
these additives. The mechanism of viscosity-index improvers is discussed, 
and data presented show the effect on winter motor oils. In his comments 
on railroad diesel lubrication, the author questions the soundness of 
practice of railroads’ restoring additives to reclaimed oil. In his com- 
ments on premium-type motor oils, the author states the use of additives 
combining oxidation control with effective detergency is necessary for 
worthwhile gain in performance. in the selection of motor-oil additives, 
the author predicts there will be more emphasis on deposit control and 
less on extremely low L-4 test bearing corrosion. Other reported trends 
in application of additives to improved lubricants, says the author, in- 
clude aviation oil, torque converter oil, diesel oil, and industrial oils. He 
indicates that competent research and manufacturing facilities repre- 
sented by present additive suppliers assures products needed to meet 


Presentation was to a Division of Marketing group session on “Lubri- 
cation” during the annual meeting of the American Petroleum Insti- 
tute in Chicago, November 10, 1948. 












Lubricating Oil Improvers 


A. BRUCE BOEHM 
Enjay Company, New York 


Pam: the past 20 to 30 years the 
quality of lubricants for internal-com- 
bustion engines and other types of 
equipment has made great strides. Dur- 
ing the period 1925-35 improvement 
in performance was achieved through 
great progress made in lubricating-oil 
refining techniques such as_hydro- 
genation, solvent extraction, and sol- 
vent extraction, and solvent dewaxing. 
since 1930 developments in lubricat- 
ing oil have been accomplished by 
applying these improved refining tech- 
niques in conjunction with the use of 
special chemical additives to yield 
finished products with outstanding 
qualities, As a result, lubricants meet- 
ingmuch higher standards of perform- 


ace are in widespread use, and the 


manufacture of lubricating-oil addi- 

lives has developed into a chemical 
ess of substantial proportions. 

Except for some minor use of oili- 


ness agents, the additive business may 


said to have started in 1931, with 
introduction of pour depressants. 
In 1936 the use of additives in auto- 
motive oils was expanded by the intro- 
auction of the first commercial bear- 
mg corrosion inhibitor, the first 
gent-type additive for diesel oil, 
ind the introduction of a viscosity- 


index improver. Extreme-pressure gear- 


oil additives entered the picture in 
1933, By 1940 additives for all-purpose 
heavy-duty motor oils were available. 

Ten years. ago additives were looked 
upon by lubricating-oil manufac- 
turers as costly gadgets, and it was 
not unusual to hear them disparagingly 
referred to as “mouse milk.” However, 
much has happened in the past 10 
years. Rapid progress has been made 
in their use and reliability. The com- 
bination of volume production and 
competition has operated in the usual 
American pattern. Year after year 
better additives have been made avail- 
able to the industry for less money, 
and the use of additives has become 
a permanent integral part of lubricat- 





ing-oil manufacture. Today the oil 
industry has a pretty fair understand- 
ing of the value of additives, and of 
how to use them, They see additives 
backed up by strong suppliers who are 
doing a very competent job as to both 
product development and the technique 
of application. 


A New Business 


Thus we see a new business which, 
in the past 15 years, has grown from 
practically nothing to a position of an 
important and substantial supplier to 
the lubricating-oil manufacturing in- 
dustry. To give you a further slant 
on the growth of the additive business, 
we estimate that the production of 
lubricating-oi] additives has now 
reached a rate of somewhere between 
1400 and 1500 barrels per day—with 
an annual value in the order of $35 
million. A survey of the men and 
equipment being used by the various 
additive companies directly on devel- 
opment and application of new addi- 
tives indicates an annual outlay of 
close to $4 million, This means th 
11 cents of the dollar spent for «:- 
ditives is being plowed back into 
making and servicing better products 
to the oil industry. 

Some comments on each of the im- 
portant classes of additives are now in 
order. 


Pour Depressants 


The use of pour depressants is a 
well integrated part of lubricating-oil 
manufacture. The oil industry is de- 
pendent upon their use for meeting 
the demand both as to specifications 
and volume. If winter-grade oils are 
being sold and dispensed in severely 
cold climates, for instance, such as 
would be encountered from western 
New York state on across the northern 
Middlewest, it is highly advisable to 
make oils from moderately well de- 
waxed stocks—stocks with cloud points 
not higher than about 15° F. Even 
though this means added cost and 
some loss in viscosity index due to 



































TABLE 1 
Field Pour Points Depend on Selection of Oil and Pour Depressant 
ASTM FIELD-TEST DATA 
ASTM Pour 
Cloud Pour Point Times eet Look at 
Oil Point Crude Source pressant (°F.) Solid Solid Point Zero 
Deak tanebexc +38 Mid-Continent A —20 24 +14 Poor 
B —25 3 —24 Poor 
Pie sinesens +28 Pennsylvania A —25 14 +1 Poor 
. B —25 1 —33 Poor 
Misses x: +8 Mid-Continent A —20 0 <—33 Good 
B —25 0 <—33 Good 
a +4 Mid-Continent £. —30 0 <—33 Good 
B —25 0 <—33 Gcod 
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wax removal, there are several ad- 
vantages. 

In the first place, if high cloud 
oils are used, special care must be 
taken in the selection of pour depres- 
sant; otherwise the resultant blends 
may go solid at considerably above 
the ASTM pour points when these are 
stored in the field under exposure to 
fluctuating low temperatures. This 
is called “pour reversion.” Great im- 
provements have been made in pour 
depressants, and several are now avail- 
able which show high resistance to 
pour reversion or, as we say, “excellent 
pour-point stability,” even in high- 
cloud oils. Nevertheless, the action of 
pour depressants is complex, and it 
varies with the particular kind and 
amount of wax present and the tem- 
perature sequence to which the oil 
may be exposed. Therefore, it is 
thought that the wax present in 
high-cloud oils is treacherous; and, 
to be quite safe from pour reversion 
and be able to use the lowest cost 
pour depressants, the way to do it is 
to get the cloud point down (see 
Table 1). 

Another count against high-cloud 
stocks in winter oils is their cheesy 
appearance at low temperatures. Pour 
depressants can neither remove the 
wax nor render it invisible—they keep 
oil fluid by controlling the wax crystal- 
lization to extremely smal] crystal size. 
Therefore, moderately well dewaxed 
oil has better eye appeal when it is 
dispensed at temperatures below zero. 

In shooting for a low ASTM pour 
specification, you may be weakening 
the field performance of your oil as 
well as using a lot of pour depressant 
to no good purpose. Table 2 shows 
data from some of our winter field- 
test stations, Note that in each case 
field results varied inversely with 
ASTM pour tests. Driving the ASTM 
pour point down caused solidification 
in the field at higher temperatures. 
This illustrates the sort of situation 
in which ASTM pour tests can be 
quite misleading. The society is work- 
ing on this, but so far determinations 
of stable pour points which check with 
field results seem to require a 5 or 6- 
day cycling test. 

Pour depressants are serving the 
industry well—and economically. To- 
day there are five different pour de- 
pressants marketed by three companies. 
Manufacturing capacity is ample, and 
supply is reliable. Selling prices have 
steadily declined—quality and know- 


TABLE 2 


Relation Between ASTM Pour Point and Pour 
Stability of High Cloud Motor Oils 





Field-Test 
Highest 
Depressant Solid Point 

(Percent) CF.) 


0.5 —20 +9 
1.0 —15 —24 


4 — § —35 
25 —10 —20 
5 —15 — § 
5 —10 —30 
0 —20 0 


ASTM 
Pour Point 
Base Oil (°F.) 





0. 
1, 

















which straight mineral oils could not 
do the job and where additives pro- 
vided what was needed in extra per- 
formance. Over the past 10 years 
these lubricants, generally compounded 
with 8 to 10 percent of a sulfur- 
chlorine type of additive, have given 
very satisfactory service, and have 
been notably free from complaints of 
any sort. This naturally raises a ques- 
tion as to what overall gain has been 
accomplished when extreme-pressure 
gear oils of this type have been 
changed recently to conform with the 
Army 2-105B specification. 

Supplying a product for army pro- 
curement is one thing—specified tests 
must be met. There is some doubt, 
however, that the 2-105B gear tests 
are dependable criteria for satisfactory 
passenger-car performance; and in 
order to get dependable data, oil com- 
panies, additive companies, and auto- 
motive manufacturers are taking to 
the hills and highways. 

Some of the new gear oils appear 
to be improvements over _sulfur- 
chlorine type of oils for truck service 
and certain farm equipment. They may 
be more thermally stable, and they 
should show some advantage if used 
in equipment where moisture might 
accumulate in the gear cases. 

On the other hand, some of the field 
data should serve as a caution against 
the assumption that 2-105B gear oils 
are necessarily improvements over 
2-105A oils, or even entirely satis- 
factory for all types of service. 

The data in Table 5 show the results 
of some of these field tests. They cover 
various types of service from normal 
passenger-car to heavy-duty truck (see 


Table 3). 


This implies that 2-105B approval 
does not insure a good lubricant fo; 
high-speed passenger-car service, and 
that the specification tests may not 
be critical enough to eliminate gil; 
which are inherently weak in high. 
speed properties. This has caused some 
companies to continue compounding 
their extreme-pressure gear oils for 
service-station sale with the sulfyr. 
chlorine type of additives. 

It is hoped that further work will 
yield gear-oil additives capable of 
meeting both the Army 2-105B and 
Federal Specification VV-L-761 and 
of giving good high-speed passenger. 
car performance all in one. 


Additives for Special Diesel Oils 


Passing on to additives for special 
diesel oils, it takes some mental ad- 
justment to get used to the idea of 
putting 15 to 20 percent additive into 
an internal-combustion engine oil to 
improve its lubrication. Yet that is ex- 
actly what it takes for the new super 
heavy-duty oil for crawler-type diesels, 
Apparently this type of oil is of great 
advantage in any “cats” that have to 
run on fuel with 0.7 percent sulfur or 
higher, and it is a “must” for the 
supercharged “cat” which is expected 
to hit the field soon. High sulfur in 
diesel fuel is a rapidly rising cloud 
on the horizon, and it is cheaper to 
use higher priced lubricating oils that 
will tolerate the high sulfur than to 
pay the cost of removing the sulfur 
from the fuel. 

The additive required for this job 
is similar to the type used for the 
better 2-104B oils; however, about 
4 times as much of the additive is 
required. 

Railroad diesel lubrication has gone 
over to detergent-type additives—with 
very gratifying results. One point of 
interest here is that railroads do a 
lot of reclaiming, and they want their 
oil suppliers to furnish the additive 
for recompounding the reclaimed oil. 

Now the oil companies and their 
additive suppliers have put a great 
deal of time and effort into the devel- 
oping optimum combinations of base 
stock and additives to make _high- 
performance railroad diesel oils. It 
wasn’t just a matter of dumping some 


TABLE 3 


Summary of Field-Test Results Comparing 2-105B Approved Gear Oils with 2-105A 
Approved Product 
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TABLE 4 
Viscosity Stability of Motor Oils Containing Viscosity-Index Improvers—Chevrolet L-4 
Engine Data 

yi IMPROVER USED........ 3.8 Percent ‘‘A” 2.8 Percent ““B” 
“OIL INSPECTIONS New | Used New Used 
Sybolt Universa: viscosity at 210° F., second 51.8 50.9 §2.1 50.3 
Vigeosity loss, percent... .. wee ~ 1.7 a 3.6 
Loss of viscosity derived from additive, percent 14.0 Se 24.0 
Viscosity index a4 fede eA: 125.5 121.5 125.6 117.7 
Viscosity-index decrease, percent 4.0 Mie 7.9 
additives into any old base stock. additive. Commercial VI improvers 


Reclaimed oil usually involves a mix- 
tue from several original sources. 
Furthermore, reclaiming processes dif- 
fer in their effect on the additive. All 
the additive may be removed—or some 
portion of the additive may remain 
in the oil. It seems reasonably sure, 
therefore, that reclaimed oil plus a 
shot of additive “X” will not give 
results comparable to the special oils 
offered for this service. 

In a desire to cooperate with the 
railroad customers, some oil marketers 
may supply the additive used in their 
diesel oi] so that the railroad can put 
it into the reclaimed mixture. The re- 
sults may prove disappointing; and 
it would be most unfortunate if, in 
this way, the reputation of detergent- 
type railroad diesel oils should suffer. 
This situation should be watched 
closely. 


Viscosity-Index Improvers 


Because some may have questioned 
reliability of viscosity-index improvers. 
Most doubts center around the idea 
that there is something unreal or queer 
about the viscosity index of oils con- 
taining VI improvers. 

VI improvers have been in extensive 
and continuous use for the compound- 
ing of motor oils and hydraulic oils 
for the past 12 years. These additives 
are polymers which have been care- 
fully developed so as to give true 
solutions in lubricating oils—just as 
(rue a solution as you get when bright 
stock is blended with a neutral. 

Because of this fact, there is no 
separation of additive from the oil in 
Which it is blended, either in storage 
or in service, Some may ask, “how can 
tals be?—doesn’t the increase in vis- 
‘osity index imply a false viscosity 
resulting from some sort of partial 
solution ?” Get this straight. There is 
nothing false about the Viscosity as 
determined on an oil containing pres- 
‘nt commercial VI improvers. Similar 
lo adding bright stock to a netural, 
he Viscosity is increased when a VI 
improver is added—only more so, be- 
“ause a product having higher mo- 
lecular eight is being added. 

e VI improver effect, in theory, 
‘omes from the chemical nature of the 


differ to some extent in chemical com- 
position, but they are similar in that 
they are relatively high molecular- 
weight long-chain polymers. In a paper 
presented recently Mr, Georgi said a 
VI improver blended in oil was like 
a mixture of spaghetti and peas—with 
the spaghetti representing the long 
polymer chains and the peas repre- 
senting the oil. The peas don’t flow so 
freely in the spaghetti blend. This 
illustrates the thickening effect of a 
VI improver. 

Now how about the VI-improving 
effect? It is a characteristic of the 
polymer spaghetti to stretch out to its 
full length as it gets hot. The longer 
the spaghetti, the more it gets tangled 
with the peas and the slower the mix- 
ture flows. Now when the polymer 
spaghetti gets cold, it tends to curl up 
into little balls—and it is not too hard 
to visualize that the mixture of the 
little balls and the peas would be 
relatively more free-flowing. Thus the 
VI improver not only thickens a blend, 
but it thickens more at high tempera- 
tures than it does at low temperatures. 
It produces a blend with altered tem- 
perature viscosity characteristics; or, 
in other words, a blend that changes 
less in viscosity between hot and cold. 


Loss of Effect in Service 


Because of the chemical structure 
of VI improvers, they may suffer some 
loss of effect in service. For example, 
the viscosity of a blend containing a 
VI improver shows some loss in serv- 
ice, This loss need not be great, but 
it is to be noted that in this respect 
commercial VI improvers differ con- 
siderably, This is shown in Table 4, 
which gives a comparison of the vic- 
cosity loss of. oils containing different 
VI improvers after operation in a 
Chevrolet 36-hour engine test. 


Yet the magnitude of loss in visco- 
sity is not too serious. Most of the 
benefit of improved viscosity index 
is retained, This no doubt accounts for 
the excellent service experience as- 
sociated with the use of VI improver 
“A” in motor oils over the past 12 
years, In spite of some viscosity loss, 
the net effect in lowering oil consump- 
tion is said to have been quite ap- 
preciable. 

In considering VI improvers, how- 
ever, they should not be viewed merely 
as thickeners put in for the purpose 
of oil-consumption control. Perhaps 
the greatest value of high viscosity 
index is in winter-grade motor oils. 
Here a very noticeable improvement 
in ease of cold starting can be accom- 
plished without sacrifice in oil economy 
by going to high viscosity index (see 
Table 5). 

The industry is extending its use of 
VI improvers. The largest volume is 
going into making motor oils that have 
viscosity indices somewhat in excess 
of those attainable by normal solvent 
refining. High VI motor oils, of course, 
offer definite advantages in better cold- 
starting and oil-mileage characteristics. 
This is particularly useful in the winter 
grades—including the proposed 5-W 
grade, in which oil consumption re- 
quires control. 

VI improvers are proving rather 
useful as “assists” to the lubricating- 
oil refiner who makes moderate in- 
creases in viscosity index of produc- 
tion stocks to meet specifications, to 
increase yield, or to improve perform- 
ance. A Mid-Continent oil extracted to 
90 VI may give better performance, 
and will certainly give better yield, 
than if it were extracted to 95 or 100 
VI. This difference can be easily and 
economically made up with a small 
amount of VI improver. 

Other VI-improver applications of 
growing interest to the industry are in 
gear oils, hydraulic oils, and torque 
converter oils. 


Premium Motor-Oil Additives 


A particularly important phase of 
the additive discussion, is the appli- 
cation of inhibitor detergents to motor- 
oil improvement. This is important be- 
cause the oil industry is putting more 
money into additives and additive test- 
































TABLE 5 
How Cold Starting Can be Improved Without Appreciable Loss in Oil Mileage 
Maximum 
Starting 
Viscosit Viscosit Viscosity Temperature| 
Viscosity Index at 300° F. at 100° F. at 0° F. (°F.) SAE 
Bias siden «ste dsey hceos$ ae Micbeee Mineo cee 35.2 258 35,000 0 10 
SY RR ee ee eae 35.5 224 20,000 —7 10 
SS Sy ee 2 Na eee 35.8 206 13,100 —12 10 
ERE PE een tee gr ae Anne 36.0 190 9,500 —17 10 (10W) 
NES POPE ey LOE OT Ee ET ee 36.2 168 6,100 —23 10 (10W) 
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TABLE 6 
CRC L-4 36-Hour Chevrolet Engine Tests 


(SAE-30 Lubricants) 




















Co t-Lead 

Piston Weight Loss 

Varnish (Grams Per 

Base-Oil Type Additive Type (Merit) Bearing) 
Extracted Mid-Continent. ' | None. ..... . 9.7 4.08 
Extracted Mid-Continent Inhibitor. . . . 6.2 0.05 
Extracted Mi tinent.. . . Inhibitor-detergent 9.3 0.55 
Conventional Pennsylvania . None......... 9.5 1.98 
Conventional Pennsylvania Inhibitor....... 6.0 0.08 
Conventional Pennsylvania Inhibitor-detergent 9.5 0.45 
; 


ing for this purpose than for any other 
lubricating-oil development. It is also 
important because the additive treat- 
ment of motor oils has not been too 
well understood, and there are some 
rather divergent views within the in- 
dustry as to what is needed. 

With respect to the additives, they 
broadly fall into two genera] types: 
inhibitors with little or no detergency, 
for use either alone or in conjunction 
with detergent additives; and inhibitor- 
detergents, which offer a balanced ef- 
fect in controlling oxidation and bear- 
ing corrosion and in controlling engine 
deposits. The non-detergent inhibitors, 
in general, are quite effective in lower- 
ing the copper-lead bearing corrosion 
under Chevrolet L-4 test conditions. 
The antioxidant effect of these pro- 
ducts varies from slight to nil, Most 
of them reduce corrosion by a mod- 
erate anti-catalytic effect and by laying 
a protective coating on the bearing 
surface, It has been observed that, with 
many oils, adding one of these non- 
detergent inhibitors alone has a 
marked effect on cutting down bearing 
corrosion, but that the net value of 
this is somewhat questionable because 
it is often accompanied by a marked 
increase in engine deposits. There are 
a number of different theories as to 
why this happens; but, regardless of 
the explanation, the data indicate that 
the use of non-detergent inhibitors 
alone does not go very far in the di- 
rection of worthwhile motor-oil im- 
provement. . 


Inhibitor detergents, on the other 
hand, provide adequate control of 
engine deposits in addition to oxidation 
and bearing-corrosion control, and 
they are apparently giving decidedly 
worthwhile improvement in motor-oil 








performance. It is this latter type 
which is going into a large majority 
of the first-line advertised brands of 
motor oils at the present time (see 
Table 6). 

Some of the inhibitor-detergent ad- 
ditives used in compounding premium- 
type motor oils differ in some degree 
in their balance from additives used 
in compounding heavy-duty oils, but 
in other cases there is little or no 
difference except in the concentration 
of additive used. 

In oils that carry advertised brands, 
there is wanted not only excellent 
performance in passenger cars, but 
also reasonably good performance 
when these are used in light trucks, 
buses, tractors, or other fairly heavy- 
duty services. It may not be recom- 
mended but a certain percentage of 
premium-type oil will be used in those 
more severe services, and the oil will 
be expected to do a job. Chevrolet L-4 
tests, the lower temperature FL-2 test, 
and road tests all testify to the need 
for an inhibitor with adequate deter- 
gency. Companies which have done a 
lot of road testing confirm that, even 
in passenger cars, detergency helps and 
shows a definite improvement in over- 
all engine cleanliness. 


It also appears that detergency may 
be a very important factor in motor 
oils for stop-and-go service, and for 
conditions under which engines do not 
get thoroughly warmed up. Such op- 
erating conditions are quite prevalent, 
yet they may create the most unfavor- 
able situation insofar as engine lubri- 
cation is concerned. It is a problem 
facing oil marketers. 

Engine deposits resulting from low- 
temperature operation are properly 
related to fuel quality and engine cool- 


TABLE 7 
CRC FL-2 Chevrolet Engine Tests—Solvent-Extracted Mid-Continent Type Lubricating Oils 

















ENGINE DEMERIT RATINGS* 
Fuel Ne. Lubricating-Oil Additive Over-all | Piston Varnish Sludge 
1 FESS ae eee 0.50 0.85 0.25 
S| Senna) tebibiscnchchonenee'*a* | is — a 
2 8 percent inhibitor-<detergent ““B”. . . . 0.33 0.60 0.13 











* Demerit of 0.0 is clean; 10.0 is worst possible. 
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ing or ventilating, rather than to lubyi. 
cating-oil quality. Yet there is growing 
evidence that this problem can be 
relieved by the use of suitable inhibj. 
tor-detergent additives (see Table 7), 

There has been a noticeable tep. 
dency in the industry to design motor 
oils with considerable stress on getting 
extremely low bearing-weight loss re. 
sults in the Chevrolet L-4 test—weight 
losses of 100 milligrams or less. In the 
first place, the reproducibility of the 
Chevrolet test is close to plus or minus 
100 mg., and it is an open question 
as to what practical good is derived 
from these very low levels for pre. 
mium motor oils. Virtually all pas. 
senger cars are equipped with non- 
corrodible bearings. When oil gets 
into severe service, the heavy-duty oil 
maximum of 350 mg. indicated for 
2-104B oils would seem to be low 
enough for practical purposes. Dis. 
cussions with car-manufacturers rep- 
resentatives indicate that they think 
petroleum companies who are looking 
only at low bearing-weight losses in 
the L-4 test are taking a very restric. 
tive view of passenger-car motor oils. 
Other factors, particularly ability to 
control deposits, are possibly of greater 
importance, and probably will gain 
more general recognition. 

We have dealt principally with pre. 
mium-type motor oil. All are familiar 
with the heavy-duty motor-oil situation. 
and with the very satisfactory additives 
which are being: used in them. We 
notice that some companies consider 
it good business to market heavy-duty 
oils as their first-line service-station 
motor oils, and this has apparently 
worked out very satisfactorily. 


































Additive Standardization 

The terms “inhibitors”, “inhibitor 
detergents”, and “detergents” are nol 
well-defined. It would certainly be 4 
great convenience to men working 0! 
motor-oil developments if additives 
could be presented with some sort o! 
a standardized rating to indicate thei! 
relative inhibiting and detergent powe!. 
New additives are introduced from 
time to time and, in spite of what the 
additive marketer has to say aboul 
them, they have to remain pretty much 
an unknown quantity (so far as the 
large companies are concerned) unti 
their respective development depatt: 
ments and laboratories have had a 
opportunity to evaluate them and com- 
plete a sometimes rather costly trying 
out process both'in the laboratory 2” 
in the field. It may take a year or !W? 
and quite a lot of money to establish 
a working acquaintance between a nev 
motor-oil additive and an oil compaty 
—and this is very largely due to the 
lack of any recognized means ° 
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B readily indentifying the kind and de- 


mee of the effect which the new ad- 
jitive is capable of producing. Won’t 
it be nice some day when the Insti- 
tute or some other group works out 
a basic scale of motor-oil additive 
eflectiveness; and, when a new ad- 
ditive comes along, it will carry with 
it the information that it meets a 
standard of 25 as an anti-oxidant, 40 
as an anti-corrosion agent, and 70 as 
a detergent on the standard scale? 


Other Additives 


The additives discussed make up the 
bulk of those going into lubricating 
oil. Others are of minor importance 
from a volume standpoint, although 
there are a few which serve highly 
useful ends. 

Moderate temperature oxidation in- 
hibitors are used in turbine oils, hy- 
draulic oils, transformer oils, and in 
any highly refined oil which is not 
exposed to high temperatures and 
which is called upon to stay in service 
for a long time. Well-known products 
have been giving excellent service in 
this sort of industrial oil applications 
for many years. Inhibited turbine oils 
have been in continuous service 8 to 
10 years—with only makeup oil added. 

Additives used to reduce friction or 
add film strength are now principally 
applied to various industrial oils, but 
they may come in for expanding use 
in the automotive field in the future. 
Another industrial oi] additive contri- 
butes stay-put qualities which are 
highly valued in applications such as 
textile machinery lubrication and the 
like. 

Finally, we have the aesthetic group, 
viz, color stabilizers and color cor- 
rectors, With these the color of an 
acid-treated pale oi] can be held con- 
stant during storage, a pale oil can be 
cheaply converted to a red oil, or a 
blue cast can be converted into an 
eye-appealing green. 


Trends 

Employing the crystal ball, here are 
some hunches about lubricating-oil 
trends: 
_ Where the quality of lubricating oil 
in the past has been something not 
easily expressed in practical terms, 
ihe current trend in general is toward 
uilding specific properties into our 
lubricating oils to meet well-defined 
needs; the presence or absence of these 
Properties can mean the difference be- 
‘ween satisfaction or failure. This 
trend can be expected to become more 
Pronounced. 

The over-all trend is toward higher 
quality lubricants, and these qualities 
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will be largely achieved through the 
use of additives. 

In the industrial oil field some of 
the applications seem to be trending 
toward the use of higher temperatures, 
and oxidation inhibitors may be needed 
for more stable industrial oils. 

As to aviation oils, some of the 
newer reciprocating-type aviation en- 
gines give more engine deposits than 
earlier models, and it is believed there 
will be an increasing interest in the 
development of oils that will provide 
cleaner engines. There is a consider- 
able background of experience with 
the use of inhibitor-detergent type of 
additive in aviation oil in England 
during the war, and that experience 
will be useful as the trend develops 
in this country. It looks as though the 
reciprocating-type aviation engine is 
not going to be replaced to any extent 
by jet engines in commercial service, 
and the demand for lubricating oil for 
these engines should be well] sustained 
for at least the next 10 years. There 
is some thought that improved film- 
strength characteristics wil] be desired 
in aviation oils. Oil for light-plane 
motors also seems to be trending to- 
ward the detergent-type. 


Diesel Oils 


The demand for railroad diesel 
lubricating oil will be greatly in- 
creased, and all of it should be the 
detergent-type. Special diese] oils will 
have to be made so as to give satis- 
factory service when used with high- 
sulfur fuels and in supercharged en- 
gines, and this appears to involve 
compounding with high concentrations 
of inhibitor-detergents. 

We do not know much about re- 
quirements for torque converters as 
yet, but it seems certain that they will 
be on a very large percentage of all 
new cars within the next few years. 
The lubricating-oil requirements will 
be substantial, and satisfactory per- 
formance will undoubtedly call for the 
use of effective inhibitors and prob- 
ably viscosity-index and film-strength 
improvers. Oil sold for bus and truck 
service will continue to be compounded 
with good inhibitor-detergent additives, 
and in most cases wil] meet the 2-104B 
specification. More attention, however, 
will be given to the selection of ad- 
ditives for the better control of de- 
posits resulting from gasoline in stop- 
and-go service, 

In the field of passenger-car motor 
oils we believe that, in the immediate 
future, there will develop a trend to- 
ward less emphasis on bearing cor- 
rosion as a criterion for premium 
motor-oil quality, and more attention 
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will be given to the use of additives 
which will give better over-all per- 
formance, particularly for the control 
of deposits resulting from high or 
low-temperature operation, and for the 
improvement of the anti-wear char- 
acteristics of oil. This will be ac- 
celerated as engine designers specify 
more performance from smaller, 
lighter engines. 


Additives to Meet Needs 


Some of the trends mentioned un- 
doubtedly mean a continuing call for 
new and better additives, Where will 
they come from? 

A few lubricating-oil manufacturers 
have embarked on additive research, 
and they manufacture solely for their 
own use, Improvement of present pro- 
ducts and changing trends require 
continual and expanding - research; 
and, unless a company is prepared to 
finance that sort of a program and 
stay with it, the additive it produces 
will soon fall into obsolescence. 

Because of this, most of the industry 
will draw from established additive 
suppliers. Some of these are chemical 
companies—some are affiliated or as- 
sociated with large oil companies. By 
working with one or more of these 
suppliers, a lubricating-oi] manufac- 
turer benefits from the experience and 
progress which are born of specialized 
research, large-scale and flexible pro- 
cessing, and competition, 

In summing up additives, we see a 
new industry which is already well 
settled in its stride, and for the most 
part is in strong hands; it is supply- 
ing the oi] industry with products it 
needs, and which it will continue to 
need for the compounding of lubri- 
cating oils to do increasingly tough 
jobs as each new engineering advance 
imposes more drastic demands upon 
the lubricant. Reliable products are 
available. We, in the additive business, 
expect the lubricating-oil marketers to 
keep on raising their sights with re- 
spect to the performance of their pro- 
ducts. We, in turn, look forward to a 
continuing and competent search for 
more effective and economical lubri- 
cating-oil improvers. Assurance can be 
given that the additives wil] be ready 
to meet your needs, 

One of Mr. Kettering’s inspiring re- 
marks seems to fit. He said: “Never 
level off. When you reach a peak 
or when you attain certain objec- 
tives, seek other peaks. Remember 
that human progress is not static.” 
That could be an appropriate slogan 
for the lubricating-oil marketers and 
the additive suppliers that are work- 
ing with them. ! 
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A SOMEWHAT controversial question—the relative advantages of 
different methods available for the cleaning of heat exchange equip- 
ment—is discussed here by two engineers of considerable experience. 
A method employing an emulsifying oil is given particular emphasis, 
and the merits of this “in-place” method and of the more usual me- 
chanical methods and sand-blasting are outlined. Factors to be con- 
sidered in selecting a procedure for a given application are discussed. 


This subject is one of vital importance to all operators of process 
plants, and to the designers of equipment for these plants. Since both 
methods and opinions as to best cleaning procedure for heat exchange 
equipment do vary widely within the industry, the editors of PETRO- 
LEUM REFINER feel that further treatment of this subject is in order 
and can prove of general benefit. Readers are accordingly invited to 
send in their comment on this presently discussed method. Suggestions 
or explanations of cleaning methods that have proven satisfactory 
within their experience are invited, and if agreeable to the writers will 


be considered for publication. 


Cleaning 


Tubular Heat Exchangers 


P. F. DOUGHERTY and C. H. BROOKS 


Engineering Division, Manufacturing Department 
Sun Oil Company, Philadelphia 


pe methods for tubular 
heat transfer equipment fall into two 
general classes: 1) those methods 


which perform the cleaning without 
dismantling the equipment, by means 
of the circulation of a solution which 
chemically and/or physically removes 
the fouling material; and 2) all those 
methods where the equipment is partly 
or wholly dismantled, and the fouling 


agent removed by a purely mechanical 
means. 

The adaptibility of the “in-place” 
methods must be determined by physi- 
cal and chemical examination of the 
fouling substance. Laboratory solu- 
bility tests must also be made of the 
material. A plant scale test under close 
supervision should then be made, if it 
be found in the laboratory that a sig- 























nificant portion of the fouling materia] 
be soluble (see below). 

If no suitable method is found for 
cleaning in place, one of the various 
mechanical methods must be used. The 
selection here will be determined by the 
nature of the deposit and extent of the 
deposit as well as other factors which 
will be discussed later in the paper. 

It is obvious that the efficiency of 
cleaning and the frequency with which 
it must be performed, can only be de. 
termined by periodic heat transfer 
surveys. In many cases, however, it 
should be possible to establish certain 
criteria which may be used by the 
operators, without the necessity of per. 
forming a complete survey. 

In order that equipment may he 
cleaned in place the fouling material 
must be capable of removal by one 
of the following methods: 

1) Chemical reaction with, and sub- 
sequent solution in, an acidic or 
alkaline solution. 

2) Solution of a portion of the 
fouling material (i.e. a binder) 
in the cleaning fluid, thus per- 
mitting the undissolved portion 
to be flushed out. The cleaning 
fluid may be hot or cold water or 
acidic or alkaline solutions. The 
flushing agent may be the clean- 
ing fluid used or another liquid 
or emulsifying oil. 

3) Suspension of the fouling agent 
in the cleaning fluid. 

4) Complete solution of the fouling 
agent or of the binder in an or 
ganic solvent. 

5) Combinations of the above 
methods. 

Our experience indicates that clean- 
ing in place has the following advan- 
tages: 

1) Down-time for equipment is re 
duced. 

2) Dismantling of equipment with 
resultant damage and high labor 
cost, is avoided. In those cases 
where tube bundles cannot be re 
moved, no other methods are 
available for cleaning the shell 
side. 

3) Cleaning is more thorough. The 

- solution will clean parts which 
would be difficult or impossible 
to reach with cleaning tools. 

4) Cleaning is more uniform. There 
are no small particles of scale 
remaining on the surface. On the 
contrary, mechanical cleaning 
usually leaves small particles 
scale on the surface, which act & 
nuclei for the rapid formation 
of new scale. 


5) There is practically no loss of 
metal, 
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6) The metal surface is left smooth 
in contrast to mechanical clean- 
ing which frequently results in 
scoring which provides a place 
for lodgment of fouling material. 


As pointed out, laboratory tests 
should be made to determine the feasi- 
bility of the use of a particular “in- 
place” method, This work should be 
followed by closely supervised plant 
«ale tests to confirm the laboratory 
results and to develop the actual pro- 
cedure to be followed, if the method 
be adopted. 

Qur experience has indicated that 
the normal procedure of steaming the 
equipment for extended periods prior 
io cleaning, should not, as a rule be 
followed when cleaning in place is 
planned. In one case it was found that 
the tubes apeared almost clean when 
the equipment was opened without 
steaming, whereas they were almost 
completely plugged with a rubbery 
mass, after steaming for several hours. 
Prolonged steaming, in most instances, 
results in the removal of the more 
volatile components of the fouling 
material and the production of a resid- 
uum which is far less soluble than the 
original fouling substances. 


Prior to the adoption of an “in- 
place” method of cleaning a particular 
piece of tubular equipment, investiga- 
tion should be made to determine if— 


a) There be evidence of severe cor- 
rosion or deep pitting. The re- 
moval of the scale may uncover 
actual perforations in the tubes, 
which are plugged with scale. 


b) In the course of normal service, 


The Pictures 


THE BASIC problems associated with 
heat exchange equipment have changed 
very little in the past 20 years or so— 
the period during which they have come 
into widespread and extensive use in 
the oil industry. Thermal design, me- 
chanical design, installation, application 
and maintenance methods have, however, 
been steadily improved during this period. 
To a considerable degree heat exchange 
equipment has been standardized by 
manufacturer and user. The necessity for 
fitting each specific economic problem 
with the most efficient equipment will 
probably prevent the application of mass 
production and assembly line methods to 
the manufacture of such equipment, but 
at least the rules governing their design 
are approaching some appreciable degree 
of standardization. 

he accompanying views of typical in- 
stallations, one in a crude unit (on page 
opposite) and one in a petrochemical 
plant (above, this page) neither in the 
plants of the authors’ company, are strik- 
ing evidence that engineers in all 
ranches of the process industries are 
thinking along parallel lines, and that 
re equipment developed by the oil re- 
hg industry is being adopted with 
ittle change by the expanding petro- 
chemical industry. 





any portion of the tubes becomes 
plugged completely. If such be 
the case, the equipment must be 
opened and the tubes unplugged 
prior to “‘in-place’’ cleaning. 
Otherwise, the solution will be 
unable to contact the fouling 
material, and the equipment will 
not be thoroughly cleaned. 


The use of inhibited acid has been 
described and discussed at length pre- 
viously. We have found that the use 
of this technique is most advantageous 
on the water side of coolers. It should 
be noted that in at least one instance, 
the fouling material was only partly 
soluble in the acid. The solution of 
this portion, apparently acting as a 
binder, permitted the remainder to be 
flushed out by the circulation of the 
acidic solution. 

The basis of this method of cleaning 
is the solution of sufficient of the foul- 
ing material to loosen the remainder, 
at the same time that a sufficiently 
high circulation rate is maintained so 
that the loosened material is mechani- 
cally carried out of the equipment. In 
many cases, it is advantageous to in- 
tersperse a boiling of the solution, by 
steam applied to the other side of the 
tubes, as well as to reverse the flow 
of circulating medium. 


An alkaline solution was used to 
clean certain exchangers in a solvent 
refining unit, with the results shown 
in Table 1. An abnormally high cir- 
culation rate is believed to have as- 
sisted the cleaning in this case. In ad- 
dition no steaming was used prior to 
cleaning (see above). 

A second example of the efficacy 
of dissolving a binder in the fouling 
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material is given by a set of gas oil- 
crude exchangers in a catalytic crack- 
ing unit, which were fouling rapidly 
on the crude side. Steaming out had 
proven unsatisfactory to remove the 
fouling material which was approxi- 
mately 70 percent salt, with balance 
insoluble organic and inorganic ma- 
terial, Circulation of boiling water at 
a very low rate produced the results 
shown in Table 1. 


Cleaning with Emulsifying Oil 


The use of an emulsifying oil, avail- 
able in our refinery, is applicable 
where the fouling material is a) com- 
pletely soluble in the oil or b) can be 
held in suspension in the oil, and thus 
removed from the equipment. 


This method was primarily de- 
veloped for the cleaning of the oil 
(shell) side of absorption oil coolers. 
The fouling material was an emulsion 
with a grease-like consistency, com- 
posed of water, oil, resins and inor- 
ganic solids. The use of heat or sol- 
vents broke this emulsion, allowing 
the resins and inorganic solids to set- 
tle out behind the baffles where they 
could not be removed by flushing with 
water or high or low viscosity oils. 
Experience indicated that the presence 
of these solids accelerated the forma- 
tion of the emulsion after cleaning. 
Hence a method to remove both the 
emulsion and the solids was required. 
Experiment indicated that mixing con- 
centrated emulsifying oil (i.e. without 
dilution with water) with the fouling 
emulsion and then heating to obtain 
the desired fluidity, would permit these 
objectives to be attained. 

After isolation of the equipment, 
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Solvent 
Refining Gas Oil Abs. G 
Unit Crude Oil Feed-BTMS 
Exchrs. Exchrs. Exchrs. Exchrs. 
EXAMPLE A B Cc D 
Cold End Temp. Difference °F.: 
lore Cleaning... ... 185 46 40 
After Cleaning ... 146 2 . 
th. See 5 Psa , 5 0 
Hot End Temp. Difference °F 
lore Cleaning. . 155 115 91 
After Cleaning. ...... 94 2 = = 
ae 'e . 8 5 
Overall jent Btu./H12/Ft.2/°F.: 
Before Cleaning. . Pshens 13.5 | 16 7.2 36.4 
After Cleaning. . . 37.0 | 46 30.2 51.1 
Se 42.5 | Seen 35 60 
Pressure psi.: 
Before ing 90 
After Cleaning 20 











the oil (shell) side was filled with 
emulsifying oil. The oil was heated 
to approximately 150° F. and circu- 
lated until there was no change in 
the appearance of material entering 
the circulating tank. Circulation was 
then stopped and the contents of the 
shell heated until a pressure of 50 
psig. was reached. The contents of the 
shell were then blown through the 
drain valve into the circulating tank. 
After washing with water, the unit was 
drained and returned to service. The 
improvement is indicated in Table 1. 

Substantially the same procedure 
was followed in cleaning the feed bot- 
toms exchangers on a light gasoline 
distillation tower, with the result 


shown in Table 1. 





Mechanical Cleaning 


When the various “in-place” meth- 
ods prove to be inadequate, resort must 
be made to the mechanical methods 
which include: 

a) Lancing with air, steam or water. 

b) Drilling or “rodding” the ob- 

structive material from the tubes. 

c) Sand blasting. 

All of the above methods require 
that the exchanger be at least partly 
dismantled for cleaning, as distinct 
from the “in-place” methods, where 
any dismantling is only for inspection 
purposes. 

The selection of the method depends 
on the nature of the fouling material. 
It should be noted that it is decidedly 
advantageous to steam both the tube 
and shell sides for as long as time 
will permit, prior to mechanical clean- 
ing. This steaming removes the tarry 
or oily components of the fouling ma- 
terial, thus increasing the effectiveness 
of a given cleaning method. 

The discussion below is confined to 
cleaning the twbe side of tubular heat 
exchangers. 

Lancing 

This general method employs a rela- 

tively small high velocity jet of steam 


or air and occasionally water. It is ap- 
plicable only when a) a low percent- 
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age of the tubes are completely 
plugged, b) the fouling material is 
not tightly bound to the tubes, and c) 
the fouling agent is not of a gummy 
or tarry nature. 


Drilling and Rodding 


Drilling and rodding consist of forc- 
ing a closely fitting rotating drill or 
a closely fitting rod through the tube. 
These methods are used when a) a 
high percentage of the tubes are com- 
pletely plugged, b) preliminary 
steaming leaves considerable tarry or 
gummy material in the tubes, or c) if 
the fouling material is tightly bound 
to the tubes (drilling only). 

These two methods have certain seri- 
ous disadvantages which are common 
to any method, e.g. wire brushing, 
which in essence scrapes the fouling 
material from the surface. These dis- 
advantages include: 

a) Excessive down-time and labor 

costs, 

b) Frequently a necessity for re- 
moving the tube bundle before 
it can be cleaned. 

c) Metal loss as a result of clean- 
ing is excessive and/or unevenly 
distributed, Scoring of the tubes, 
which sometimes occurs, seems 
to accelerate the fouling rate. 

d) Small amounts of the fouling 
agent are left on the tube sur- 
face, which act as nuclei for the 
rapid build-up of the fouling 


agent, 


Sand Blasting 


Sand blasting can be used to clean 
the inside of either steel or admiralty 
tubes when the fouling material is not 
removable by any of the previously 
discussed methods. Such fouling ma- 
terial is, in most cases, composed of 
mixtures of tars, resins, inorganic 
solids, and carbon. Its physical and 
chemical nature is such that an in- 
sufficient amount will dissolve in any 
of the solvents or solutions outlined 
above to permit the scale to be re- 
moved. 


The procedure which has been fe 
lowed successfully, with no measu 
ble metal loss, is as follows: $ 

a) After isolation and draining of 
the exchanger, it is steamed for 
at least six hours, and longer if - 
possible, to vaporize, or solidify 
any oily, tarry, or gummy ma- 
terials. Otherwise, the sand wil] 
tend to stick to the surface, thus 
reducing its effectiveness. . 

b) The exchanger is opened, and 
any plugged or partially plugged 
tubes are opened by lancing, 
drilling or rodding. To effective. 
ly use the sandblast an opening 
through the entire tube length, 
large enough to allow free pass. 
age of sand, is required. In gen- 
eral, the harder or more brittle 
the scale, the smaller may be 
the opening. ; 

c) Sand blast the tubes. It has been 
found that ordinary labor, with 
reasonable care, can satisfactor- 
ily perform this operation with. 
out special equipment. 

d) Excess sand is blown from the 
tubes, the tubes inspected, and 
the unit closed and returned to 
service. 

It should be emphasized that we 
have not found a measurable metal 
loss in a sand-blasted tube. Sand- 
blasted tubes have been removed from 
bundles, split longitudinally and found 
to have a wall thickness over their 
entire length which was within normal 
manufacturing tolerances. 

It is our opinion that the heat trans- 
fer in a sand-blasted tube equals that 
for a new tube. In addition qualita- 
tive, and scanty quantitative data indi- 
cate very definitely that, in many cases. 
the fouling rate is less for a sand- 
blasted tube than for one cleaned by 
more conventional mechanical methods. 
This is believed to be due to the per- 
fectly clean surface which is produced. 

In our opinion, sand blasting as 2 
supplementary procedure, should be 
considered when rodding, drilling, ete. 
are the primary cleaning methods re 
quired, The reduction in fouling rate 
due to the complete removal of scale 
must of course be balanced against 
the additional cost, due to longer 
down-time, and greater man-power It 
quirements, as well as the necessily 
for additional cleaning equipment. 


Application for Patent 


The use of emulsifying oil as # 
cleaning agent for tubular equipmen! 
is covered by an application for Unit 
States letters patent. 
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Gas Freeing Tanks... 
Air Movers Vs. Steaming 


R. W. BLACK 
Chief Safety Engineer 
Esso Standard Oil Company 
Elizabeth, N. J. 


- basic principle involved in 
gas freeing tanks is very simple. In 
its simplest form, al] that need be 
done is to remove one or two roof 
manhole cover plates and an equal 
number of shell manhole cover plates, 
and then let nature take its course. 
There is one refinery in our interests 
where this is still, and for very sound 
reasons, the accepted method of gas- 
freeing their tanks, This refinery is 
located on a_ relatively small-size 
island with a strong prevailing wind 
during most of the year. 

Inasmuch as the gas freeing operation 
can be performed as simply as thus 
mentioned, on too many occasions 
enough thought has not been given to 
the results of following this simple 
method and, consequently, there have 
been troubles experienced in perform- 
ing what is normally a very simple 
job. 

There is no single best method of 
gas freeing all tanks. The preferable 
method for an individual job may be 
influenced by several different factors, 
such as the product previously stored, 
the purpose for which the tank is being 
gas freed and cleaned, the facilities 


available for the gas freeing opera- 
tions, etc, 

Our methods of gas freeing tanks 
in the past have been influenced in 
much too large a degree by the utilities 
available for the gas freeing operation, 
without sufficient consideration being 
given to factors of safety, economy, 
and efficiency. 





—-. -—- 


OUTLINED here are some recent 
adverse experiences that occurred 
during steaming of tanks as a 
part of the gas freeing operation. 
The trend in gas freeing tanks is 
away from the use of steam and 
toward the use of air for ventilat- 
ing, either with or without water 
fog for wetting down the inside of 
the tank during the air-blowing 
operation. The use of inert gas 
for purging tanks is necessary in 
certain cases. 

This paper was presented to a 
group session on accident pre- 
vention during the annual meet- 
ing of the American Petroleum 
Institute in Chicago last month 
but it has since been revised. 
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Tanks of various forms represent a considerable 
percentage of total refinery investment. Their 
safe use and maintenance occupy the attention 
of large numbers of men. Despite this, in the 
past there has been a tendency to follow rule- 
of-thumb precedent, and little attention has 
been devoted to the considerations of cost in 
gas freeing tanks, and to the possibilities of 
increasing safety in such operations. 


At refineries, steam has usually been 
available in the tank field and, as a 
result, the steaming method for gas 
freeing tanks was quite simple, and 
largely was followed for this reason 
alone. Consideration was rarely, if 
ever, given in the past to the cost of 
the steam and the question as to 
whether some other method might 
not’ perform the job more quickly, 
with a greater degree of safety and at 
lower cost. 

Three recent API fire-protection 
circulars have brought out forcefully 
some of the deficiencies in our tank 
gas-freeing methods and, particularly, 
with respect to the use of steam for 
gas-freeing tanks. Three API fire-pro- 
tection circulars report on explosions 
or fires resulting from tank gas freeing 
operations as follows: 

1) API Circular No. 87—Report of 
Tank Explosion. 

2) API Circular No. 94—Report of 
Tank Explosion. 

3) API Circular No. 95—Bulk- 
Plant Explosion and Fire. 

Quotations of particular interest 
from these three reports follow: 


From API Circular No. 87 


“Summary—During the night a 118,- 
000 barrel all-welded breather-roof 
type tank was demolished due to an 
internal explosion which occurred 
while the tank was being steamed out. 
No one was injured. A small fire 
which occurred within the fire walls 
was promptly extinguished. The tank, 
which was in finished 100-grade avi- 
ation gasoline service, had been 
steamed out for six hours when the 
explosion occurred. The preparatory 
work and steaming was being handled 
in accordance with tank-cleaning pro- 
cedures specified in the refinery’s 
safety regulations. 

“Discussion—Preparatory to clean- 
ing, a temporary uninsulated steam 
line consisting of 800 feet of 3-inch 
and 600 feet of 2-inch pipe was laid 
with 2-inch branches connected to a 
steam-out nozzle in the south shell 
manhole cover. 

“Conclusions—The cause of ignition 
has not been satisfactorily explained; 
however, the following plausible 
theories have been advanced: 

“1) Metal sparks caused by the 
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movement of the flexible breather roof 
upon structural members, or by a 
stuck swing-line assembly dropping 
onto the bottom might have ignited 
the explosive mixture. Movement of 
the roof or other parts might have 
been caused by unequal expansion due 
to insufficient steam supply. 

“2) An insufficient steam supply to 
blanket all parts of tank to prevent 
an explosion. 

“3) The most plausible explanation 
is that, with an insufficient supply of 
steam, static charges would be gen- 
erated and built up in isolated clouds 
of condensing steam, resulting in inter- 
mittent discharges and, finally, igni- 
tion of the mixture as the gases be- 
came purged down to the explosive 
concentration. These static charges 
could conceivably be generated with 
what would normally be termed as an 
adequate supply of steam. 

“4) Pyrophoric deposits could pos- 
sibly have ignited the mixture; how- 
ever, a laboratory analysis of scale 
and sludge, which was light, revealed 
no evidence of sulfides having been 
present. Further, the tank was in 
finished aviation-gasoline service. 

“The weather was good, and tem- 
perature varied from 65 to 50° F. dur- 
ing the day and night. 

“Recommendations— As the proce- 
dures being followed were thought to 
be safe, due to the many years of ex- 
perience without any accidents of this 
nature, and because of the potential 
hazard which is now known to exist, 
it is recommended that this report be 
widely circulated to our various de- 
partments and associates with the 
American Petroleum Institute. 

“Tt is suggested that, in order to 
insure better distribution of steam in 
the tank, future steamout procedures 
include a larger insulated line to pro- 
vide more steam of higher quality, 
and that branches be connected to both 
shell manholes instead of one, and into 
the blending coils. This should elimi- 
nate the possibility of short-circuiting 
of steam between shell and roof man- 
holes.” 





From API Circular No. 94 





“This report describes an explosion 
which occurred in a refinery tank while 
being steamed in preparation for 
cleaning, The most logical source of 
ignition would seem to be the presence 
of pyrophoric iron sulfide, despite the 
fact that steaming had been going on 
for about 24 hours prior to the ex- 
plosion. 

“The tank in question, a 60 x 42 
foot cone-roof tank, which had been in 
raw sour naphtha service, was last 
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opened in 1944, when a concrete bot- 
tom had been installed due to the 
serious corrosion of the steel bottom. 
It was taken out of service for in- 
spection and repairs, and the usual 
procedure for preparing the tank was 
being followed. It had been pumped 
out, and the inlet and outlet lines had 
been blanked, the top and bottom man- 
holes opened, steam turned into the 
bottom manhole through a 1-inch line 
145 feet long. This steam had been 
blowing into the tank for 24 hours, 
and was still on when the explosion 
occurred, After the explosion the iron 
sulfide in the tank continued to burn, 
but was easily extinguished when there 
was time to get around to it. The shell 
of the tank remained intact except for 
some buckles in the top ring, which 
can be straightened out. 

“It is evident that the steam input 
to the tank was insufficient to purge 
the tank of explosive vapors, although 
steam was observed issuing from the 
top manhole by two workmen on the 
morning of the day the explosion oc- 
curred. This method of preparing 
tanks has been standard practice for 
many years. It is the same procedure 
used in preparing the alternate tank 
in this service on which repairs had 
just been completed, and which was 
going back into service as this tank 
was being taken out. 

“The air-freeing of tanks in crude 
or raw product services in this plant 
has for a long time been considered 
very dangerous on account of the 
large amounts of iron-sulfide scale 
present in these tanks and the tendency 
for this scale to start glowing and 
burning when exposed to the air. Ef- 
forts have always been made to keep 
steam in a tank after opening the man- 
holes in order to keep the scale moist 
until the roof and shell were hammered 
and the scale knocked down to the 
bottom of the tank where it could be 
kept under water until it was removed 
and buried underground. 

“A tentative recommendation has 
been made that, in the future, the tank 
be filled with water after pumping it 
out and flood it over the top manhole 
to remove any traces of gasoline or 
crude, Then insert a steam line in the 
roof vent and steam out the small re- 
maining space under the roof. Next 
hammer the roof to remove the coating 
of scale, It will then be safe to strip 
some of the roof plates and build a 
raft from which men can work in the 
tank as the water level is lowered. 
These men would scrape or hammer 
the scale from the shell as the water 
level went down, At the finish, the 
bottom manhole would be opened 
and the scale and bottom sludge 
shoveled out.” 





ee 


From API Circular No. 95 


“A 100-foot diameter tank was being 
emptied of gasoline preparatory to 
cleaning the tank and preparing jt 
for the storage of fuel oil, 

“All available product had been 
withdrawn through the plant pumping 
system, leaving 11 inches of water 
and product in the bottom of the 
tank. 

“The weather was warm and clear. 
Two bottom manholes were removed 
and suction line inserted through the 
manhole on the west side of the tank. 
This suction line was connected to 
gasoline-driven 500-gallon-per-minute 
centrifugal pump with discharge con. 
nection to tank No. 2. The pump was 
located about 60 feet west to the wind- 
ward of tank No. 1. 

“Work was started approximately 
at 3 p.m. At approximately 4:50 the 
gasoline motor on the pump was heard 
to skip several times and then back-fire. 
Following the back-fire the pump 
burst into flames. Soon the gasoline 
service tank on the pump ruptured and 
spread gasoline over the ground, which 
immediately flashed into a new fire. 
This fire set the west manhole afire. 
The fire then traveled around the tank 
and through the dry grass, igniting the 
manhole on the east side. 

“The following observations were 
made after the fire: 

“1) Pumping unit should have been 
placed much farther from the tank; 
pumping connections should have 
been made at the water drawoff valve. 

“2) When pumping through man- 
hole, only one cover should have been 
removed, 

“3) The pump driver should be de- 
signed with safety tank, safety spark 
lugs, and safety exhaust manifold. 

“4 All dry grass should be thor 
oughly wet down or removed from 
tank area, particularly before work of 
a hazardous nature is performed.” 


Experience in Gas-freeing Tanks 


In addition to these API reports of 
fires occurring during tank gas-freeing 
operations, we have experienced in 
our marketing operations three fires 
paralleling in general the circum 
stances outlined in API Report No. %. 
In each case, the fire occurred 
ground level outside the tank. For- 
tunately no disabling injuries were 
involved, and the damage to property 
was slight. In the first case, ignition 
was from a small electric pump 45 
for pumping the last oil from the tank. 
The second case was similar, excep! 
that a gasoline-engine-driven pump 
was being used, The cause of ignition 
in the third case was never very cleat!y 


established. 
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The two refinery fires reported by 
the Institute were particularly dis- 
turbing to our manufacturing-depart- 
ment management, as they occurred 


during tank-steaming operations—a 
method we have followed at our re- 
fneries for many years. 

To benefit by the experience of our 
various refineries and sales divisions 
in connection with their tank gas- 
freeing operations a conference was ar- 
ranged. At this conference the API 
fire-protection circulars referred to 
previously herein were thoroughly dis- 
cussed, along with O. W. Johnson’s 
memorandum on tank ventilation, the 
summary of which we quote: 


Tank Ventilation 


“Summary 

“1) With the steam supplies com- 
monly available, injection of steam in- 
to the vapor space of a tank is unable 
(except for very small tanks) to dis- 
place any large proportion of the 
vapor present, or sufficiently to dilute 
initially rich or explosive mixtures so 
that they will no longer be ignitable. 

“2) Steam injected into a tank will 
not drive appreciable amounts of 
volatile constituents out of bottom 
residues, and the effect of heating shell 
residues will be unimportant. 

“3) Steam injected into a tank will 
assist in promoting natural ventilation, 
but the same quantity of steam will 
produce vastly greater results if used 
as motive power for some sort of air 
mover, such as an ejector. 

“4) Steam injected into a tank in- 
troduces an ignition hazard by gen- 
eration of static electricity. 

“)) Transitory explosive mixtures 
will usually prevail in tanks during 
the ventilation process, both when air 
alone is used and when steam is in- 
jected into the tank. However, by em- 
ploying forced ventilation with air, the 
period during which the explosive con- 
dition prevails can be greatly reduced. 

“6) Safety will be promoted by de- 
erring sludge removal and all other 
activities requiring the presence of 
men in the vicinity until the tank is 
safe from explosion. Frequent tests 
with a combustible-gas indicator will 
be desirable. 

“7) Under most conditions, tank 
purging by forced ventilation with air 
can be accomplished with less hazard 
than where steam is injected into the 
tank,” 

From this conference review, it was 
concluded : 

1) That the present manufacturing 
‘partment method of gas-freeing tanks 
with the use of steam was costly, slow 
and, under certain conditions, hazard- 
ous, It was also concluded that tanks 
can be gas-freed more quickly with a 
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greater degree of safety and cheaper 
by using forced ventilation and/or 
water fog. 

2) Inasmuch as all the equipment 
necessary to gas-free tanks without the 
use of steam is not available at all 
refineries, it will be necessary for 
them to continue the use of steam in 
their tank-purging operations until the 
necessary facilities are available. The 
tank-steaming operation should be con- 
ducted at as high a rate as possible, 
consistant with not overpressuring the 
tank, 

3) That an outlined procedure 
should be prepared for the stepwise 
method in gas-freeing the various 
tanks. 

Procedures, copies of which are ap- 
pended, have been drawn up for the 
purpose of outlining ways in which 
this can be accomplished. It is in- 
tended that these procedures be used 
only as a guide in preparing a specific 
set of local procedures covering the 
various types of gas-freeing operations. 
It is recognized that all refineries do 
not have identical problems due to 
weather, variation in the equipment, 
stocks, etc. Therefore, different meth- 
ods may have to be followed to accom- 
plish the same results. It is further 
recognized that water and power are 
available only in limited quantities in 
our marketing departments. Therefore, 
their procedures call for different 
methods and equipment. 


MANUFACTURING-DEPARTMENT 
PROCEDURES FOR GAS FREEING 
TANKS 

A) Finished gasoline and other 
similar products—cone-roof tanks. 

B) Finished gasoline and other 
similar products—floating-roof tanks. 
C) Sweet crude—cone-roof tanks. 
D) Sweet crude —floating-roof 

tanks, 
E) Sour crude—cone-roof tanks, 
F) Sour crude—floating-roof tanks. 
G) Sour distillate—cone-roof tanks. 
H) Sour distillate—floating-roof 
tanks. 
I) Procedure for ventilating high- 
flash 100 deg. F. +-— sweet stock 
tanks. 


MARKETING-DEPARTMENT 
PROCEDURES FOR GAS FREEING 
TANKS 

A) Finished gasoline and other 
similar products—cone-roof tanks. 

B) Finished gasoline and other 
similar products—floating-roof tanks. 

C) Ventilating high flash 100 deg. 
F ++ — sweet stock tanks. 
FACTORS CONSIDERED IN DRAFTING 

THE FOREGOING PROCEDURES 

1) Recent API reports on tank ex- 
plosions. 

2) Memorandum on tank ventila- 


tion by O. W. Johnson. 
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3) Experience of company tank- 
cleaning supervisors. 

4) Type of tank, including roof 
attachments, etc. 

5) Characteristics of the stock pre- 
viously stored in the tank, such as the 
possible presence of tetraethyl lead, 
acid, caustic, hydrogen sulphide, aro- 
matic stock or similar substances. 

6) Availability of power, water, 
and steam. 

7) Availability of special mechani- 
cal ventilating devices. 

8) Climatic conditions. 


Inert-Gas Purging 


Inert gas is used for purging opera- 
tions of one form or another at most 
of our refineries. Inasmuch as this is 
a special problem outside the scope 
of this paper, the subject will not be 
further commented on. 


Memorandum on Tenk Ventilation 
The memorandum on tank ventila- 


tion by O. W. Johnson, of Standard Oil 
Company of California, dated July 23, 
1946, the conclusions of which were 
summarized previously, is recom- 
mended for careful review and study. 


Summary 

1) There is no single best method 
for conducting all tank gas-freeing op- 
erations. 

2) Establish a local step-by-step 
procedure for each similar tank-purg- 
ing operation. 

3) Consider carefully the problems 
presented by the stock previously 
stored in the tank, such as sour oils, 
aromatic stocks, leaded gasolines, 
acids, caustics, etc. 

4) Provide appropriate equipment 
to conduct the gas-freeing operation 
at a rapid rate. 

5) Keep men away from the tank, 
and work in the immediate vicinity of 
the tank should be kept to a minimum 
while the tank is being air-purged. 

6) It is the conviction of the writer 
that tanks can be gas-freed by air- 
purging in most cases with greater 
safety, in a shorter time, and at lower 
cost than by the former method of 
steaming. 

7) If it is necessary to use steam 
for tank-purging, conduct the steam- 
ing operation at as high a rate as pos- 
sible consistent with not overpressuring 
the tank, 





APPENDIX 





PROCEDURES FOR GAS FREEING 
FINISHED GASOLINE AND OTHER 
SIMILAR PRODUCTS—CONE-.- 
ROOF TANKS 
(NOTE: Other similar products shall in- 


clude all sweet stocks, except crude, with a 
flash point of 100° F, or less.) 
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1) Pump out all possible product through 
existing lines. 

2) Introduce water to float remaining prod- 
uct, and pump product out. 

3) Blank all lines except foam and water 
drawoff, 

4) Remove one or more top manhole plates, 
and place a venturi air eductor in each man- 
hole. Start eductors, and remove side man- 
hole plates. 

5) Continue introducing water. Pump, sy- 
phon, or allow excess water to flow from tank. 

6) Continue ventilating tank until gas tests 
less than 50 percent of the lower explosive 
limit. Tests should be taken through gaging 
hatch not less than 10 feet below tank roof. 

7) Continue ventilating, and start to break 
up water and sediment through shell manhole 
with grounded - nozzle high-pressure water 
stream. Pump, syphon, or allow excess water 
to flow from the tank. 

8) Continue ventilating, hosing out, and 
testing for gas until tank is-clean. 

9) If the gasoline has been lead treated, 
observe fully the precautions in connection 
with the cleaning of tanks that have con- 
tained leaded gasoline. 

10) Men may enter tank without gas mask 
and perform cold work when the following 
are complied with: a) Tank has been freed 
of any lead hazard; b) Gas concentration 
is less than 20% of the lower explosive limit; 
c) All lines are blanked. 

11) Before hot work permit is issued, the 
tank shall test gas free, be free of oil, and 
if the tank has contained leaded gasoline, 
surfaces of the tank that may be subjected 
to heat are cleaned to bright metal. 

(NOTE: As an alternate, appropriate per- 
sonal protective’ equipment may be used in 
lieu of special pon a preparation. ) 


PROCEDURE FOR GAS FREEING 

FINISHED GASOLINE AND OTHER 

SIMILAR PRODUCTS—FLOATING 
ROOF TANKS 


(NOTE: Other similar products shall in- 
clude all sweet stocks, except crude, with a 
flash point of 100° F, or less.) 

1) Before roof rests on its legs, remove a 
roof manhole plate and place a venturi air 
eductor in the manhole with air line attached 
ready to operate. Air-line valve shall be lo- 
cated on the ground. Canvas tube shall be 
placed over end of air eductor and extended 
top top of tank discharging over the side. 

2) Pump out all possible product through 
existing lines. 

3) Introduce water to float remaining prod- 
uct, and pump product out. 

4) Blank all lines except foam and water 
drawoff. 

5) Start venturi air eductor, and remove 
shell manhole plates. 

6) Continue ventilating tank until vapor 
discharging from air eductor tube tests less 
than 50 percent of the lower explosive limit. 

7) Continue ventilating, and start to break 
up water and sediment through shell manhole 
with grounded - nozzle high-pressure water 
stream. Pump, syphon, or allow excess water 
to flow from tank. 

8) Continue ventilating, hosing out, and 
testing for gas until tank is clean. 

9) If the gasoline has been lead treated, 
observe fully the precautions in connection 
with the cleaning of tanks that have con- 
tained leaded gasoline, 

10) Men may enter tank without gas mask 
and perform cold work when the following 
are complied with: a) Tank has been freed 
of any lead hazard; b) Gas concentration 
is less than 20% of the lower explosive limit; 
c) All lines are blanked. 

11) Before hot work permit is issued, the 
tank shall test gas free, be free of oil, and 
if the tank has contained leaded gasoline, 
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surfaces of the tank that may be subjected 
to heat are cleaned to bright metal. 

(NOTE: As an alternate, appropriate per- 
sonal protective equipment may be used in 
lieu of special surface preparation.) — 


PROCEDURE FOR GAS FREEING 
SWEET CRUDE—CONE-ROOF 
TANKS 


1) Pump out all possible crude through 
existing lines. 

2) Blank all lines except foam, 

3) Remove one or more roof manhole 
plates, and place venturi air eductor in each 
manhole, Start eductor, and remove she! man- 
hole plates. 

4) Continue ventilating until gas tests less 
than 50 percent of the lower explosive limit. 

5) Continue ventilating, and start to break 
up water and sediment through shell man- 
hole with grounded-nozzle high-pressure wa- 
ter stream, Pump, syphon, or allow water and 
water and sediment to flow from the tank. 

6) Continue ventilating, hosing out, and 
testing for gas until tank is clean. Men may 
enter tank without gas mask and perform cold 
work when the following are complied with: 

a) Gas concentration is less than 20 per- 
cent of the lower explosive limit. 
b) All lines are blanked, 

7) Before hot-work permit is issued, the 

tank shall test gas free and be free of oil. 


PROCEDURE FOR GAS FREEING 
SWEET CRUDE—FLOATING- 
ROOF TANKS 


Gassy Crude 

1) Remove a roof manhole plate and place 
a venturi air eductor in the manhole with air 
line attached ready to operate. Air-line valve 
shall be located on the ground, Canvas tube 
shall be placed over end of air eductor and 
extended to top of tank discharging over the 
side. 

2) Pump out all possible crude through 
existing lines. 

3) Blank all lines except foam. 

4) Start roof air eductor in operation. Re- 
move side manhole plates. 

5) Continue ventilating tank until gas tests 
oe than 50 percent of the lower explosive 
imit, 

6) Continue ventilating, and start to break 
up water and sediment through shell man- 
hole with grounded-nozzle high-pressure wa- 
ter stream, Pump, syphon, or allow water and 
water and sediment to flow from the tank. 

7) Continue ventilating, hosing out, and 
testing for gas until tank is clean. Men may 
enter tank without gas mask and perform 
= work when the following is complied 
with: 

a) Gas concentration is less than 20 per- 
cent of the lower explosive limit. 
b) All lines are blanked. 

8) Before hot-work permit is issued, the 

tank shall test gas free and be free of oil. 


Non-Gassy Crude 

Note: Non-gassy crude shall include all 
sweet crude with a sufficiently low light-end 
content so that the gas in the vapor space 
of the tank does not test in the explosive 
range, or above, at existing normal tempera- 
tures. 

1) Pump out all possible crude through 
existing lines, 

2) Blank all lines except foam. 

3) Remove side manhole plates. Place 
venturi air eductor in one manhole and ven- 
tilate. 

4) Continue ventilating tank until gas tests 
oer than 50 percent of the lower explosive 
imit. 

5) Continue ventilating, and start to break 
up water and sediment through shell manhole 
with grounded - nozzle high - pressure water 





stream. Pump, syphon, or allow water anj 
water and sediment to flow from the tank 
6) Continue ventilating, hosing out, anj 
testing for gas until tank is clean, Men Tay 
enter tank without gas mask and perform col 
work when the following is complied with. 
a) Gas concentration is less than 20 per. 
cent of the lower explosive limit. 
b) All lines are blanked, 
7) Before hot work permit is issued, ty 
tank shall test gas free and be free of oil, 


PROCEDURE FOR GAS FREEING 
SOUR CRUDE—CONE-ROOF 
TANKS 


(NOTE 1: The Rules for Handling Sou 
Crudes and Distillates shall be complied with 
until the tank is clean and tests free of hydro. 
gen sulfide. 

Note 2: Sour crudes that have been shipped 
from the well to the refinery, involving two 
or more transferring operations, have proved 
by experience to be sufficiently weathered » 
that the hydrogen-sulfide content does not 
cause dangerous accumulations of iron (sul- 
fide). 

1) Pump out all possible crude through 
existing lines. 

2) Blank all lines except foam. 

3) Remove one or more roof manhole 
plates and place a venturi air eductor in each 
manhole. Start air eductor, and remove shell 
manhole plates. 

4) Place water-fog nozzle in shell manhole, 
and continue ventilating for a minimum of 
one hour and until the gas tests less than 5) 
percent of the lower explosive limit. 

5) Continue ventilating and application of 
water fog, and begin breaking up water and 
sediment with grounded-nozzle high-pressure 
water stream through opposite shell mar 
hole. Inasmuch as this operation may releas 
gases, continue tests for hydrogen sulfide and 
gas. Pump or syphon sour water and water 
and sediment to sewer. Notify separator per 
sonnel of sour water in sewer. 

6) Comply with Rules for Handling Sow 
Crudes and Distillates when entering tanks 
for cleaning purposes. 

7) Men may enter the tank without gs 
masks and perform cold work when the fo! 
lowing are complied with: 

a) Tank is clean. 

b) Tank is free of hydrogen sulfide. 

c) Gas concentration is less than 20 per 
cent of the lower explosive limit. 

d) All lines are blanked. 

8) Before hot-work permit is issued, the 
tank shall test gas free and be free of oil. 


PROCEDURE FOR GAS FREEING 
SOUR CRUDE—FLOATING- 
ROOF TANKS 


(NOTE 1: The Rules for Handling Su 
Crudes and Distillates shall be complied wil) 
until the tank is clean and tests free of hyd 
gen sulfide. 

Note 2: Sour crudes that have been shipp¢ 
from the well to the refinery, involving '¥’ 
or more transferring operations, have prove’ 
by experience to be sufficiently weathered ® 
that the hydrogen-sulfide content does ™ 
cause dangerous accumulations of iron % 
fide. ) 

1) Before roof rests on its legs, remove! 
roof manhole plate and place a venturi 
eductor in the manhole with air line attac 
ready to operate, Air-line valve shall be 
cated on the ground. Canvas tube shall 
placed over end of air eductor and exten 
to top of tank discharging over the side. 

2) Pump out all possible crude 
existing lines. 

3) Blank all lines except foam. 

4) Start roof air eductor, and remove abel 
manhole plates. 
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5) Place water-fog nozzle in shell manhole, 
and continue ventilating for a minimum of 
one hour and until the gas tests less than 50 
percent of the lower explosive limit. 

6) Continue ventilating and application of 
water fog, and begin breaking up water and 
sediment with grounded-nozzle high-pressure 
water stream through opposite shell manhole. 
Inasmuch as this operation may release gases, 
continue tests for hydrogen sulfide and gas. 
Pump or syphon sour water and water and 
sediment to sewer. Notify separator person- 
nel of sour water in sewer. 

7) Comply with Rules for Handling Sour 
Crudes and Distillates when entering tanks 
for cleaning purposes. 

8) Men may enter the tank without gas 
masks and perform cold work when the fol- 
lowing are complied with: 

a) Tank is clean, 

b) Tank is free of hydrogen sulfide. 

c) Gas concentration is less than 20 per- 
cent of the lower explosive limit. 

d) All lines are blanked. 

9 Before hot-work permit is issued, the 
tank shall test gas free and be free of oil. 


PROCEDURE FOR GAS FREEING 
SOUR DISTILLATE—CONE. 
ROOF TANKS 


(NOTE: The Rules for Handling Sour 
Crudes and Distillates shall be complied with 
until the tank is clean and tests free of hy- 
drogen sulfide. ) 

1) Pump out all possible product through 
existing lines. 

2) Introduce water to float remaining prod- 
uct, and pump product out. 

3) Blank all lines except foam and water 
drawoff, 

4) Lay water-fog lines to roof manhole. 
Establish flow through fog nozzle. Remove 
one roof manhole plate, and immediately in- 
sert fog nozzle in open manhole. 

5) Lay water-fog lines to opposite shell 
manhole, and establish flow through fog noz- 
ale. Remove manhole plate, and immediately 
insert fog nozzle in open manhole. 

6) Operate both fog nozzles for minimum 
of one hour. Shut down, and remove top fog 
nozzle and replace with venturi air eductor. 

7) Continue operating air eductor and fog 
nozzle until the gas tests less than 50 percent 
of the lower explosive limit. Gas test sample 
should be taken through gaging hatch about 
10 feet below roof, 

8) Continue ventilating and application of 
water fog, and begin breaking up water and 
sediment with grounded-nozzle high-pressure 
water stream through opposite shell manhole. 
Inasmuch as this operation may release gases, 
continue tests for hydrogen sulfide and gas. 
Pump or syphon sour water and water and 
sediment to sewer. Notify separator personnel 
ol sour water in sewer. 

9) Comply with Rules for Handling Sour 
Crudes and Distillates when entering tank for 
cleaning purposes. 

10) Men may enter the tank without gas 
masks and perform cold work when the fol- 
Owing are complied with: 

a) Tank is clean. 

b) Tank is free of hydrogen sulfide. 

¢) Gas concentration is less than 20 per- 
cent of the lower explosive limit. 

d) All lines are blanked. 

11) Before hot-work permit is issued, the 
lank shall test gas free and be free of oil. 


PROCEDURE FOR GAS FREEING 
SOUR DISTILLATE—FLOATING- 
ROOF TANKS 


é (NOTE: The Rules for Handling Sour 
tudes and Distillates shall be complied with 
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until the tank is clean and tests free of hydro- 
gen sulfide.) 

1) Before roof rests on its legs place fog 
nozzle at top platform, and discharge water 
fog downward to wet inside of tank shell 
during last stage of pumpout. 

2) Pump out all possible product through 
existing lines. 

3) Introduce water to float remaining prod- 
uct, and pump product out. 

4) Blank all lines except foam and water 
drawoff, 

5) Lay water-fog lines, establish flow 
through fog nozzles. Remove one or more side 
manhole plates, and immediately insert a fog 
nozzle in each open manhole. 


6) Continue application of water fog for 
a minimum of one hour and until gas tests 
less than 50 percent of the lower explosive 
limit. 

7) Continue application of water fog, and 
begin breaking up water and sediment with 
grounded - nozzle high - pressure hose stream 
through opposite side manhole, Inasmuch as 
this operation may release gases, continue 
tests for hydrogen sulfide and gas. Pump or 
syphon sour water and water and sediment 
to sewer through manhole. Notify separator 
personnel of sour water in sewer. 

8) Comply with Rules for Handling Sour 
Crudes and Distillates when entering tank for 
cleaning purposes, 

9) Men may enter the tank without gas 
masks and perform cold work when the fol- 
lowing are complied with: 

a) Tank is clean. 

b) Tank is free of hydrogen sulfide. 

c) Gas concentration is less than 20 per- 
cent of the lower explosive limit. 

d) All lines are blanked. 

10) Before hot-work permit is issued. the 
tank shall test gas free and be free of oil. 


PROCEDURE FOR VENTILATING 
HIGH-FLASH SWEET STOCK— 
TANKS 


(NOTE: High-flash sweet stocks shall in- 
clude stocks with a flash point above 100° F. 
such as kerosine, diesel and distillate fuels, 
and other similar products. ) 

1) Adequate ventilation shall be provided. 

2) Continue ventilating, and hose out un- 
til tank is clean. Men may enter the tank and 
perform cold work without gas masks when 
the gas concentration is less than 20 percent 
of the lower explosive limit and all lines have 
been blanked. 

3) Before hot-work permit is issued, the 
tank shall test gas free and be free of oil. 


PROCEDURE FOR GAS FREEING 
FINISHED GASOLINE AND OTHER 
SIMILAR PRODUCTS—CONE- 
ROOF TANKS 


(NOTE: Other similar products shall in- 
clude all sweet stocks, except crude, with a 
flash point of 100° F. or less.) 

1) Pump out all possible product through 
existing lines. 

2) Introduce water to float remaining prod- 
uct, and pump product out. 

3) Blank product lines. 

4) Remove top manhole plate. 

5) Place portable blower in position, as- 
sure that no gasoline has been spilled outside 
of the tank or vapors permitted to escape 
from tank, then start blower and warm-up 
engine until it is operating smoothly. 

6) Remove side manhole plate, and attach 
canvas duct to manhole. 

7) Continue ventilating tank until gas tests 
less than 50 percent of the lower explosive 
limit. Tests should. be taken through gaging 








hatch not less than 10 feet below tank roof. 

8) Continue ventilating, hosing out and 
testing for gas until tank is clean. 

9) If the gasoline has been lead treated, 
observe fully the precautions in connection 
with the cleaning of tanks that have con- 
tained leaded gasoline, 

10) Men may enter tank without gas mask 
and perform cold work when the following 
are complied with: a) Tank has been freed 
of any lead hazard; b) Gas concentration 
is less than 20% of the lower explosive limit; 
c) All lines are blanked. 

11) Before hot work permit is issued, the 
tank shall test gas free, be free of oil, and 
if the tank has contained leaded gasoline, 
surfaces of the tank that may be subjected 
to heat are cleaned to bright metal. 

(NOTE: As an alternate, appropriate per- 
sonal protective equipment may be used in 
lieu of special surface preparation.) 


PROCEDURE FOR GAS FREEING 
FINISHED GASOLINE AND OTHER 
SIMILAR PRODUCTS—FLOATING- 

ROOF TANKS 


(NOTE: Other similar products shall in- 
clude all sweet stocks, except crude, with a 
flash point of 100° F, or less.) 

1) Before roof rests on its legs, remove 
roof manhole plate. 

2) Pump out all possible product through 
existing lines, 

3) Introduce water to float remaining prod- 
uct, and pump product out. 

4) Blank product lines. 

5) Place portable blower in position, as- 
sure that no gasoline has been spilled outside 
of the tank or vapors permitted to escape 
from tank, then start blower and warm-up 
engine until it is operating smoothly. 

6) Remove side manhole plate and attach 
canvas duct to manhole. 

7) Continue ventilating tank until vapor 
above roof inside tank shell tests less than 50 
percent of the lower explosive limit, Test 
samples from several differént elevations. 

8) Continue ventilating, hose out, and test 
for gas until tank is clean. 

9) If the gasoline has been lead treated, 
observe fully the precautions in connection 
with the cleaning of tanks that have con- 
tained leaded gasoline, 

10) Men may enter tank without gas mask 
and perform cold work when the following 
are complied with: a) Tank has been freed 
of any lead hazard; b) Gas concentration 
is less than 20% of the lower explosive limit; 
c) All lines are blanked. 

11) Before hot work permit is issued, the 
tank shall test gas free, be free of oil, and 
if the tank has contained leaded gasoline, 
surfaces of the tank that may be subjected 
to heat are cleaned to bright metal. 

(NOTE: As an alternate, appropriate per- 
sonal protective equipment may be used in 
lieu of special surface preparation. ) 


PROCEDURE FOR VENTILATING 
HIGH-FLASH SWEET STOCK—TANKS 


(NOTE: High-flash sweet stocks shall in- 
clude stocks with a flash point about 100° F. 
such as kerosine, diesel and distillate fuels, 
and other similar products.) 

1) Adequate ventilation shall be provided. 

2) Continue ventilating, and hose out until 
tank is clean. Men may enter the tank and 
perform cold work without gas masks when 
the gas concentration is less than 20 percent 
of the lower explosive limit and all lines have 
been blanked, 

3) Before hot-work permit is issued, the 
tank shall test gas free and be free of oil. 
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PROTECTED GLASS. Frame completely contains glass— 
no part exposed. Glass supports none of frame weight. 


UNIFORM GASKET PRESSURE assured by precision 
finishing of retaining surfaces. 


EQUAL RESILIENCE ON BOTH SIDES OF GLASS due 
to interchangeable gaskets which also prevent improper 
reassembly in the field. 


PERFECT GASKET JOINTS WITH MINIMUM BOLT 
TENSION because misalignment of parts is impossible. 
This also eliminates frequent cause of glass breakage. 


DISTORTION PREVENTED by reinforcing beam and 
scientific distribution of metal in frame. (Distortion is a 
serious cause of glass breakage.) 


GASKET BLOW-OUTS PREVENTED by full metal back- 
ing of surface and periphery of both gaskets. 


RIGIDITY AND PERFECT ALIGNMENT assured because 
liquid chamber is machined from solid block of tempera- 
ture resistant steel heat treated to prevent warping. 


PYREX GLASS is used exclusively because it has proved 
far superior in resistance to thermal shock and erosion. 


Drop Forged Steel 
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REFINER AUTHORS .... . and OTHER PERSONALITIES 





Kinsel-Phillips 


A KINSEL, co-author of the article, 
“Measurement of Light Stability of Pet- 
rolatums and Similar Products” (page 
128), is well-known to REFINER readers, 
for he has been the author or co-author 
of several articles on functional proper- 
ties of petrolatum and waxes. He holds 
a number of United States and foreign 
patents pertaining to petroleum refining. 

Superintendent in charge of process 
and research of the petrolatum and wax 
departments at Daugherty Refinery, a 
division of L. Sonneborn Sons, Inc., 
Kinsel is a native of Czechoslovakia and 
a graduate of the Polytechnic of Prague 
(1910). He has been associated with re- 
fneries in Mexico, South America, Eu- 
rope and Russia as well as this country. 

Breaking 100 in golf, Joseph Phillips, 
co-author with Kinsel, claims he still 
likes to play. Other hobbies are collect- 
ing classical records, reading mystery 
stories, swimming and playing bridge. 
He is a member of the American Chem- 
ical Society, Sigma Xi and°“Phi Lambda 
Upsilon. 

Phillips and Kinsel also have collabo- 
rated on articles on classification of 
waxes and bleeding tendency of petrola- 
tums. After obtaining his bachelor of 
science in chemistry and his Ph.D from 
the University of Pittsburgh, Kinsel 
joined the staff of L. Sonneborn Sons, 
Petrolia Laboratory, where he is still 
employed. 


Once a Seaman 


is ce HICKS, graduate mechanical 
engineer, author of “Designing Efficient 
Gas Compressor Stations” (starts on 
page 95) spent the early 30’s sailing on 
tankers out of Gulf ports as everything 
from pumpman to first assistant, and got 
to see most of the big oil ports between 
the Gulf and the Far East. 

When he married he came ashore and 
spent a few years in power plant opera- 
tion. Then he went to work in Gulf 
coast refineries and did everything from 
pipefitting to still operation. 

Finally succumbing to the lure of a 
clean office, clean hands and callous-free 
palms, Hicks went to work for a con- 
sulting engineer doing refinery design. 
¢ became interested in gas compressor 


Joseph Phillips 
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TYLER G. HICKS 


station design when assigned to “head 
up” the work on several small stations. 

The more he dug into it, the greater 
became his interest. Station design is a 
unique engineering problem because the 
mechanical engineer in charge of design 
frequently has to be a good structural 
man, know his electricity, and soils. Such 
a condition seldom exists during design 
of any other type of industrial plant. 
Although Hicks has spent several years 
in the design of gas compressor stations, 
he has yet to produce the ideal plant. 
However there are a few of which he is 
mighty proud. 

At present he is trying to beat 90-cent 
butter by doing small sub-contractors 
design work. It’s not a way to make a 
fortune, but it does keep him in butter. 

Hicks spends most of his spare time 
writing articles for engineering maga- 
zines. To get away from this and from 
gas compressor stations he takes trips 
on the Hudson in boats owned by 


friends. He plays a fair game of golf, 
shoots a slightly shaky rifle on a range, 
plays a good game of billiards, enjoys 
his children most of the time, and has 
never approved of the WCTU. 


Charles H. Brooks 





Patrick F. Dougherty 





Sun Engineers Write 


Dz CHARLES H. BROOKS and 
Patrick F. Dougherty are co-authors of 
the article, “Cleaning Tubular Heat Ex- 
changers” (starts on page 136). Dr. 
Brooks is process engineer in the engi- 
neering division of Stim, Oil Company 
and Dougherty is process engineer in the 
manufacturing department. 

After graduating from Yale University 
in 1931 with his bachelor of science de- 
gree, cum laude, Dr. Brooks worked for 
Socony-Vacuum Oil Company for two 
years before entering the University of 
Michigan for his master degree. While 
doing graduate work he served as re- 
search assistant in the department of 
engineering research. 

Joining Sun Oil immediately after re- 
ceiving his second degree, Dr. Brooks 
served as an engineer in the development 
division. In 1940 he was appointed to his 
present position. He is a member of the 
American Chemical Society and the 
American Institute of Chemical Engi- 
neers, as well as the Exchange Club of 
Philadelphia, serving on its Board of 
Control. He served five years with the 
U. S. Navy and holds the Navy Letter 
of Commendation. He also was a mem- 
ber of a U. S.* Naval. Technical Mission 
in Europe. 

Cultivating a 40-acre farm adjoining 
his home keeps Patrick Dougherty won- 
dering what will come up next as a 
result of his labor. He came to Sun in 
1924 and worked for a number of years 
in development and engineering activi- 
ties at the Marcus Hook refinery. Then 
serving on special assignment in the oil 
fields of Texas, Oklahoma and Michigan, 
he engaged in natural gas conservation 
activities. Dougherty was one of Sun’s 
technical representatives in the initial 
development of the Katy recycling proj- 
ect in Texas. 

A member of the American Chemical 
Society and the California Natural Gaso- 
line Association, Dougherty holds several 
patents on petroleum production proc- 
esses. He received his degree from the 
Drexel Institute of Technology. 


Instrumentation 


J A. PELLETTERE, author of the 
article, “The Use of Interconnected Con- 
trol Instrumentation for Offsetting Un- 
favorable System Characteristics” (starts 








J. A. Pellettere 
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can hit your turbine specifications 


Looking for reliability? 
The YR is the same type Elliott 
turbine that has made good for 
many years in every field, but 
now features standardized modi- 
fications which permit meeting 
special needs. It will fit in any- 
where. 


For full details 
and fully 
informative 


Bulletin RH-16 

address 

TECHNICAL 

DATA € 
DEPARTMENT, 


ELLIOTT 


YR 


TURBINES 


Looking for the right capacity without an over- 
size frame? These YR turbines offer FIVE frame sizes to 
cover a range to 2000 hp and speeds from 800 to 6000 rpm. 
Cast iron for low pressures, cast steel for high pressures and 
temperatures. The right size frame for your needs is certain 
to be among those five. 


Looking for the right governor? Besides the stan- 
dard independent emergency governor, you can have your 
selection of SIX governor types, giving you constant or 
variable speed, normal regulation, close regulation or any 
combination of these. 


COMPANY Fi 


JEANNETTE, PA. 


PLANTS AT: JEANNETTE, PA., RIDGWAY, PA., SPRINGFIELD, O., NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL CITIES Reg. U.S. Pat. Off 
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E. R. Wilkinson 


on page 101), is chief instrument engi- 
neer for Gulf Oil Corporation at Pitts- 
burgh. 

Receiving his bachelor of science de- 
gree in chemical engineering from Rice 
Institute, he spent 13 years in oil refinery 
field practice, mostly in connection with 
instruments. The past 13 years have been 
spent in the instrument control field in 
the Pittsburgh engineering office of Gulf. 

Since 1942 Pellettere has been an in- 
structor at the University of Pittsburgh 
night school. At present he is teaching 
a graduate course entitled “Process Con- 
trol Instrumentation.” 

A member of the Pittsburgh section 
of the Instrument Society of America 
and the American Society of Mechanical 
Engineers, Pellettere has written the fol- 
lowing papers: “Interconnected Control 
Instrumentation” and “Uncontrolability 
Factors in Boiler Operation.” 


Franzen Big Event 


. E. FRANZEN, author of the arti- 
cle, “Use of the Viscorator for Plant Vis- 
cosity Control” (starts on page 98), was 
graduated from the Illinois Institute of 
Technology in 1942. with a bachelor of 
science degree in chemical engineering. 
He joined the technical service division 
of the research department of Standard 
Oil Company (Indiana) shortly there- 
alter, and is still associated with the 
company. 

Whenever there is any reasonable 
quantity of snow Franzen can generally 
be seen skiing at Wilmot, Wis. 

A big event is about to take place in 
the Franzen household—Mr. and Mrs. 
are about to become mamma and papa. 


Boehm’s a Flyer 


4. BRUCE BOEHM, author of “Lu- 
bricating Oil Improvers” (starts on page 
131), has the absorbing hobby of exer- 
cising a private pilot license flying up 
and down the Eastern seaboard. 

irst entering the lubrication field 
with Bethlehem Steel Corporation, he 
Was concerned with the distribution and 
testing of lubricants for the company. 

hen he joined Standard Oil Company 
(New Jersey), where Boehm varied his 
activities from service engineer to lubri- 
cation sales manager, even detouring for 
@ spell into product development. In 
7%) he became associated with the addi- 
tive phase of lubricants, and now holds 
the position of sales manager for Enjay 
ompany, Inc. 

Boehm graduated from Cornell Uni- 
versity with a Ch.E. degree. 
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Teen-Agers, Cooking. 


E. R. WILKINSON, author of 
“Training Refinery Workers in Com- 
pressor Operation and Maintenance” 
(starts on page 124), finds that his 
French cooking has been relegated to a 
back row, now that his son and daugh- 
ter have reached high school age, for he 
has to spend most of his spare time 
keeping up with the “Teen-Age Set.” A 
native of New Orleans, Wilkinson spe- 
cializes in crayfish bisque, redfish court- 
bouillon and similar Louisiana dishes 
when he has a chance to display his 
taste for fine French cooking. Once in 
a while he even has time to hunt, fish 
and follow his photography bent. 

After graduation from Louisiana State 
University in 1934 with a master of 
science degree in electrical engineering, 
Wilkinson started to work in the prod- 
uct control laboratory of the Baton 
Rouge refinery of Esso Standard Oil 
Company. He was head of the equip- 
ment inspection department during most 
of the war years, when Esso carried out 
its enormous expansion program, includ- 
ing construction of three cat crackers, 
three butyl rubber units and three alky- 
lation units. Before being transferred to 
his present position in the employe rela- 
tions division, Wilkinson was head of 
the mechanical engineering department. 

This is Winkinson’s second appear- 
ance before readers of PETROLEUM RE- 
FINER. His first article, “The Mainte- 
nance and Inspection of Safety Valves,” 





David N. Barrow 


Charles E. Webber 





A, E. Franzen 





appeared in the issue of July, 1945. He 
also is author of an American Society 
of Mechanical Engineer’s paper, “Me- 
chanical and Metallurgical Control of 
Sulphuric Acid Corrosion in Petroleum 
Processes.” 


From Boiler Up 


Davin N. BARROW, of Delta En- 
gineering Company, prepared “Natural 
Gas Dehydration” (page 105) originally 
for presentation before the Shreveport 
regional meeting of the Natural Gasoline 


‘Association of America. 


Barrow was born in Clemson College, 
S. C., attended grammar school in Dallas 
and Baton Rouge, and then Jefferson 
Military College at Washington, Miss. 
(near Natchez). Although he attended 
Louisiana State University, he was grad- 
uated from MIT, Cambridge, Mass., in 
1932, with a bachelor of science degree 
in chemical engineering. 

During summers while in school, Bar- 
row worked for the Texas-Pacific Coal 
& Oil Company in the research labora- 
tory in Fort Worth. His first job after 
school was firing boilers and roughneck- 
ing on a rig near Cleveland, Texas. 
Wagon loads of wood were brought out 
of the swamps, Barrow recalls, and when 
the boilers quit belching smoke it was 
time to cram in some more pine knots. 
Barrow admits that this was a heck of 
a job for a bright young engineer, but 
jobs were pretty scarce in ’32. 

Later Barrow worked for Danciger 
Oil & Refining Company in the refinery 
near Longview. He began as a rousta- 
bout in the labor gang and then did 
some civil engineering work. Finally, he 
went to work in the laboratory. Then 
he switched to Gilliland Refining Com- 
pany at Gladewater just about the time 
the name of the company was changed 
to General American Oil Company. He 
was chief chemist at the time he left in 
1937 for Arkansas Fuel Oil Company. 

Barrow began work with Arkansas as 
plant operator, became a chief operator, 
then when the Waskom plant was built, 
Barrow was its first superintendent. La- 
ter, he became chief engineer of the 
natural gasoline division of the company 
and then assistant superintendent of the 
division. While with Arkansas he de- 
signed and supervised construction of 
several plants during an expansion pro- 
gram under Earl Farmer. 

Last April Barrow became associated 
with Delta Engineering Company as 
rocess engineer. He is a registered pro- 
essional engineer in Texas. 

Barrow says his hobby is golfing, but 
has found little time for the practice he 
needs to pull his score down into talking 
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Henry D. Noll 


range. Weighing in at 200 pounds, he 
says one hobby he finds time for is good 
food—especially K. C. specials. He is 
not married. 

He is active in the American Chemical 
Society, formerly chairman of the 
Shreveport section (Ark-La-Tex Chap- 
ter); American Institute of Chemical 
Engineers; American Society of Me- 
chanical Engineers, National Association 
of Corrosion Engineers, and the Hous- 
ton Engineers Club. 


All About Webber 


- 
Ceanres E. WEBBER, fast-travel- 
ing assistant manager of the natural gas 
division of Sun Oil Company, contrib- 
uted the article beginning on page 109, 
“New Gasoline Plant at Delhi, La.” Cur- 
rently, Webber is busy with the con- 
struction of several other Sun plants for 
the conservation and utilization of natu- 
ral gas. 

At Louisiana State University in 1932 
he came up with a bachelor of science 
degree in chemical engineering, discov- 
ered that he liked the field very much, 
and decided to stay: around school for 
a while. As a result he wrote a master’s 
thesis on sugar chemistry, receiving a 
master’s degree in chemical engineering 
in 1934. While at LSU he was a member 
of Tau Beta Pi, engineering society. 

His first job after LSU was in the 

petroleum engineering department of 
Humble Oil & Refining Company, where 
lor two years he handed out answers to 
production problems. Then came ’36 and 
Webber transferred to the natural gas 
department and worked as chief chemist 
in three East Texas natural gasoline 
plants of the company. He worked on 
operating problems in the gasoline plants, 
did experimental work in process design 
of natural gasoline and cycling plants, 
and worked in the production and han- 
dling of high pressure gas condensate. 
_ All of this did not leave much time 
lor a hobby of woodworking and raising 
atamily. Webber married Miss Dorothy 
Bobo of Houston in 1939. The Webber 
family now includes Eliot, Paul, and 
James at home in Philadelphia. 

For the war period, Webber was with 
Petroleum Administration for War and 
Was concerned with issuance of priorities 
involving the natural gasoline, cycling, 
and Pressure maintenance plants. In 
1945, he joined Sun Oil Company’s natu- 
tal gas division. 

F Webber is a member of the technical 

ATanittce of the NGAA; AIChE; 

— E and ACS. He has also worked 
several API committees. 
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W. M. Carney 





A. Wesley Hoge 


Lion and Houdry Trio 


Wresicans MICHAEL CARNEY, 
refinery superintendent of Lion Oil Com- 
pany; Henry D. Noll, manager of the 
engineering and technical service division 
of Houdry Process Corporation; and 
A. Wesley Hoge, manager of the techni- 
cal service and plant operations depart- 
ments of Houdry, have collaborated on 
the article which starts on page 85 and 
which deals with the catalytic process- 
ing of sour gasoils. 

Attending the University of Arkansas 
before receiving his degree from the 
University of Oklahoma, Carney joined 
Lion as a chemist. He has advanced 
from that position to chief chemist, as- 
sistant superintendent and his present 
position of refinery superintendent, El 
Dorado, Ark. 

Even though his primary interests are 
centered around his career and his ten 
year old son, John Michael, he does have 
a woodshop and spends some time tink- 
ering around with it. He also likes to 
fish, but it often loses out to football, 
baseball and basketball. 

Carney is a member of the American 
Society for Testing Materials, Society 
of Automotive Engineers and the Asso- 
ciation of Asphalt Paving Technologists. 

Educated at the University of Colo- 
rado and the University of Pittsburgh, 
Henry Noll first was associated with 
Standard Oil Company of New York, 
then spent three years with Magnolia 
Petroleum Company, Beaumont, Texas. 
From there he went to the research and 
development laboratories of Socony-Vac- 
uum Oil Company. During the war he 
served in the company’s manufacturing 
department and was a member of the 
Petroleum Administration for War’s 
Aviation Gasoline Advisory Committee. 

Author of many papers on catalytic 
cracking, Noll also holds several im- 
portant patents. 

Since reading in the November RE- 
FINER, about his promotion to manager 
of the engineering and technical service 
division of Houdry and seeing his pic- 
ture (the same one used here), we've 
wondered if pipe smoking could be one 
of Noll’s hobbies—or vices! 

Wesley Hoge attended Wittenberg 
College and Ohio State University, re- 
ceiving his bachelor of science degree in 
metallurgy from the latter. After grad- 
uating he joined United Gas Improve- 
ment Company, Philadelphia, where he 
served in various phases of the pilot 
plant and semi-commercial development 
of a thermal cracking process for the 
production of aromatic compounds from 


Company Publication 


Craig C. Lazzari 





Charles F. Sanderson 






crude oil and crude oil fractions. In 1943 
he came to Houdry. 

A member of the American Chemical 
Society, Hoge is author of several arti- 
cles relative to the design and operating 
features of commercial catalytic crack- 
ing units. 


Foundation Article 


ad 

HE Design of Octagonal Founda- 
tions” (page 89) contributed by Craig 
C. Lazzari and Charles F. Sanderson, 
resulted from the use of material pre- 
sented by V.- O. Marshall (REFINER, 
August, 1943) entitled “The Design of 
Foundations for Stacks and Towers.” 


Lazzari, hard-working project engineer 
of Fish Engineering Corporation, was 
born in Italy in 1920 and came to the 
U. S. A. in 1929. In 1942, Michigan Col- 
lege of Mining and Technology awarded 
him a bachelor of science degree in 
mechanical engineering, automotive, die- 
sel, and power plant options. He is a 
member of Blue Key, national honorary 
fraternity, and was listed in “Who’s Who 
Among Students in American Univer- 
sities and Colleges (1942). 

Lazzari went to work in 1942 for Tom 
Lumly’s Refinery Engineering Company 
and did design work on piping, ves- 
sels, structural steel and reinforced con- 
crete. He reversed this procedure one 
time and assisted in dismantling a refin- 
ery for lend lease shipment—to Russia. 
About this time Ashland Oil & Refining 
Company borrowed him to check the 
mechanical design of their aviation gaso- 
line plant in Catlettsburg, Ky.—and then 
the Navy beckoned him to serve a couple 
of years. Lazzari turned to Texas when 
he was released from the Navy and 
joined Petroleum Engineering, Inc., 
where he worked as assistant chief engi- 
neer and chief draftsman. Last February 
he became associated with Fish Engi- 
neering Corporation as squad leader of 
the vessel department, later becoming a 
project engineer. 

Charles (Sandy) Sanderson is a grad- 
uate of Drexel Institute of Technology, 
near Philadelphia, with a bachelor of sci- 
ence in chemical engineering. He is a 
registered professional engineer in Texas 
and recently announced opening of con- 
sulting engineering practice in Houston 
with A. Glendening. Sanderson has 
been associated with Celanese Corpora- 
tion of America at Cumberland, Md., in 
the cellulose acetate research and devel- 
opment department and in the petroleum 
chemicals division. He has worked in 
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Companies whose projects are not listed or readers 
who know of unlisted projects are urged to: 1) send 
in data on units not shown herein; 2) furnish details 





Refinery and Other Plant Construction 


which are missing in the current tabulation and 8) 
report from time to time on progress of such work. 
Such cooperation will be very much appreciatea, 








Probable 
Completion 


Engineering 








Contractor 








EAST 
ExsoStandardOilCo.| Linden, N. J. Vac. pipe still 
Esso Standard Oil | Linden, N. J. Erk, 
hee OilCo. NJ Dewaxing 

Gat Ol Con | Philadelphia, Pa.| ‘Topping and 
Vacuum Unit 

The Pennzoil Co....| Rouseville, Pa. or House 

Sooeny a Oil | Paulsboro, NJ. | Crude, Dist. 

Co. 

Co. - 
os ~ihene Oil | Paulsboro, N.J. | MEK Dewaxing 
Socony-Vacuum | Paulsboro, N.J. | Clay Contact 

Oil Co. Unit E 
L. Sonneborn Sons, | Petrolia, Pa. Enlarge Acid 

Ine. Plant, Anti- 

Pollution 
Sun Oil Co. .| MareusHook,Pa.| Wax 
| Rage Marcus Hook Comp. & Pkg 


Westville, NJ. 


eee eeeeeeneee 


eee eee eeeeee 







Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Contract let 


Under Constr. 





Under Constr. 


Under Constr. 








nets 
sens" 
Completed 
Mid 1949 
Mid 1949 
Mid 1949 
Mid 1949 
Late, 1949 
1948-49 
1949 


1949 
Oct., 1, 1949 





Late 1949 
July, 1949 


eee ewan eeee 


eee eee eenee 


fetter eeeeeee 





8.0.D. & Braun 
8.0.D., Braun 


Lummus Badger 
Dravo Corp. 


FREES 


Blaw-Knox Co. 









Lummus 
Union Iron Wks, 


Dravo 
r 






Morris Knowles 
0. 


Staff 
W. W. Lindsay 








Foster-Wheeler 
Kellogg 





Cat. Constr. 





Blaw-Knox Co. 








Lion Oi] Co........ El Dorado, Ark. 
Lion Oil Co........ El Dorado, Ark. 
Lion Oil Co .| El Dorado, Ark. 
M.F.A, Oil Co...... Chanute, Kans. 
Magnolia .| Grant County, 
Magnolia Pet. Co. oy ty, 
Mercury Oil Re- Oklahoma City, 
fining Co. Okla. ” 
a. “gpmanaiann Tulsa, Okla. 
Midland Coopera- | Cushing, Okla. 








Unit 

Top & Vac. Unit 
oy Crk. 

Pea Unit 














6,000 bbis. 
32,000 bbis. 
15,500 bbls. 
5,000 bbis. 
15,500 bbls. 
5,000 bbis. 
10,000 mef 
4,200 bbls. 
570 tons 
100 tons 
300 tons 
380 tons 
1,000 bbis. 
100,000 mef 
30,000 mef 
3,500 bbis. 
13,500 bbls. 
1,400 bbls. 
27,500 bbis. 











S00 





Ui Constr. 
Buying Material 








Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 





Under Constr. 
Design 


Design 


Under Constr. 








Spring, 1949 
Jan. 1, 1950 


Feb., 1949 
May, 1949 
949 


June, 1949 
Jan., 1949 
Sept., 1949 
Sept., 1949 


Jan., 1949 
Oct., 1949 


Sept., 1949 
Dec., 1949 
Completed 
May, 1949 
Early, 1949 


seat ee eeeeeeee 





U.0.P. 


.| U.O.P. 
U.0.P. 








Petro Eng. 


Koch Eng. 
Chem. Constr. 
Staff 

Chem. Constr. 











Chem. Constr. 


Chem. Constr., 
Blaw-Knox 
Staff 
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ss - Daily Estimated Probable 
i 3) COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
ork. Onsocle Retain Reed City, Mich. LP ar Blending | 1,000 bbls. $25,000 saat <chutnheat a? .-T-abewen on Staff Staff 
Ovens, LSet oe peteme, Propane} 6,000 gals. $50,000 ‘ eee Ye RS Fe ae Staff Staff 
dame Petco Corp. ...... Blue Island, Ill. ¥ ek. a 5,000 bbls $400,000 5 eres ue Ao" Foe Clark's 
ni 
covery System 
| Petroleum Special- | Flat Rock, Mich.| Increasing distil-| 6,000 bbis. $50,000 Under Constr. | Jan, 1949 =| ............. Staff Staff 
“ _ plant facies 
ties : 
Phillips Pet. Co....| Kansas City, Lubricating Unit] 1,500 bbls. | .............. Under Constr. | Jan.,1949 , | ............. Kellogg Kellogg 
Phillips Pet. Co.....| Ditto Cat. Crack 24,000 bbls. secestscccccce | Gr aa cme |  cccceonenen 
Phillips Pet. Co... | Ditto Cat. Poly (i “ae Seeeeaen a7 Under Genet. SS ES Pees ay _ — 
Philips Po... | ‘Poledo, Ohio.” Spel Nonhthas 2000 ule” sreoseecers | Pe | | fccreersete” es) Perera 
The Pure 0... lo, Ohio . ap | 2,000 bbls. | ...... seat anion vn Completed REREAD NS aa PINs: 
Tks, Rock Island Refg. | Rock Island,Ind.| Fluid Cat, Crk | 10,000 bbls. $1,200,000 Contracted July, 1949 U.0.P. U.0.P. Staff 
The Shadow Water Se Water, | Reforming Unit | 1,250 bbls. $85,000 Motgiale Fall, 1949 Perco Koch Eng. Koch Eng. 
Sinclair Refg. Co...| E. Chicago, Ill. Crate, Co, Seb icv cewecncacc Under Constr. | Dec., 1948 Texaco (dewax) | Lummus, Braun,| Braun, Lummus 
Plant & Late Sinclair 
Skelly Oil Co...... Eldorado, Kans. Cnt . ~~ On ER ae i ee en Deere Seer ae fm te 
nit, Cat. Crk. 
teeny Toouum Oil | E. St. Louis, Ill. y — eee Clasesee atk aacankaengonnns Under Constr. | Oct, 1949 = | ........ 00.05. Bechtel Corp. | Betchel Corp. 
les Standard Oi Co., Whiting, Ind. NTIS osc cbvanecesersl  ccacasctdusece< Under Constr. a SO ow Ee vas cesscccesdbbrcieuehae Foster-Wheeler, 
(Indiana Stone & Webster 
A ; Kellogg 
Standard Oil Co., Lima, Ohio Lube Oil Solvent| 76,000 gals. $13 million Contracted 1951 sng be bahar wnat Kellogg, 
y (Ohio) ; ; fining Plant Lummus Lummus 
yea ne Oil Co., Lima, Ohio Cat Cracking 16,000 bbls. $11 million Under Constr. Late 1949 U.O.P. McKee McKee 
i 
a) Oil Co., Lima, Ohio Grote Distl., 15,000 bbls. | $5 million Authorized Mid 1950 Kellogg Kellogg Kellogg 
er io ‘oke 
x) Oil Co., | Toledo, Ohio — Extrac- ie \~+ ENROL are Authorized Mid 1950 Te i Lummus 
19 ) ion Dewaxing | is ucts | 
Unit | 
— Oil Co., Toledo, Ohio Vacuum Unit 9,000 bbis. Reet ine | Authorized Mid 1950 oy we Se p> fal, Re Lummus 
io 
Standard Oil Co., | Toledo, Ohio Propane Deas- | 800 bbls. (las | Authorized | Mid 1950 ee ee ee mA Lummus 
(Ohio) Bam Unit } . 
0, Stanolind O&G Co. | Ulysses, Kans. asoline Plant | 100,000 mef Peer eee ee Under Constr. | April1,1949 | ............ J & L Constr. J & L Constr. 
Sun Oil Co....... Toledo, Ohio Cat. Crack 30,000 bbls. | $16 million Under Constr. | 1950 Houdry Houdry, Cat. Cat. Constr. 
aon ee Constr., Process 
| ac., Poly 
— Sun Oil Co....... | Toledo, Ohio | Anti-Pollution | 600,000) 0 | ......seeeeeees | Under Constr. | 1949 tains igs gions sacs Cat. Constr. 
The Texas Co..... | Lawrenceville, | Crude and Cat | 20,000 bbls. eee her | Site being 1950 Oe a nee ak igo Foster-Wheeler | K Foster. 
Illinois | Cracking | Cleared Wet. 
The Texas Co... .. | W. Tulsa, Okla. | nee ee Po rrer Under Constr. July 1, 1949 Pe dertuninnv exe i » Fone. Kellogg, Foster 
| Tac. | , U.O.P. 
The Texas Co......| Lgavensovile, | Expand Re- RRR SAR eres Proposed Jan. 1, 1951 re se Peer ear ER we | ‘ 
— ar nery 
Tide Water Associ- | Drumwright, Houdriflow Unit | 4,500 bbls. FATE ES oee + | Contracted Pees sy ee Maa ge Ree Process Eng. 
ated Oil Co. | Okla. Cat cracker | 
SE ow. of Louisiana, Mo. ———— 75 bbls. $4.4 million | Under Constr. Oct., 1949 pane Koppers Koppers 
Plant | 
Warren Pet. Corp Madill, Okla. Gaso. Plant 25,000 bbls. oe a Ce | Under Constr. | Feb. 15, 1949 ~~ te Hudson Hudson 
w ; Enlargement 
arren Pet. Corp. .| Maysville. Okla.| Gasoline Plant | 8,000bbls. | .............. Under Constr. | Mar. 15, 1949 becscooe. Fn Dresser 
oO Oil & | Hartford, Il. | Cat i _ | 8,600 bbls. | $1 million | Under Constr. | Dec., 1948 Phillips Koch Eng. Koch Eng. 
. LO, | gaso. ing | | 
SOUTHWEST 
Alamo Ref. Co.... | Sweeny, Texas | LPG Fract. [| ............00-] ccs ceseeeeees Under Constr. Jan., 1949 re 4 ee Fh ORR Pe ee ee 
Alamo Ref. Co.... | Sweeny, Texas | . nah phecens ey | $150,000 .......-| Completed ‘ decd Phillips Mason 
- : : vision } 
Amarillo Oil Co... Amarillo, Texas ce or | 70 mef OR eee ee eae | Winter, 1949 | ... sag veeeeesssesses-| Blaw-Knox Co 
. 5 | e. ration | | | 
—e Repub- Silsbee, Texas | Gasoline and 56,000 mef $3 million coun Completed Lb dp SERS Gaso. Plant Gaso. Plant 
orp. | | | i 
Arkla Oil Co... Rodessa, La. Add Compressors! 60,000 mef | $325,000 | Completed ie aed tae eee Staff 
The Atlantic | Port Arthur, Increase 15,000 bbls. Boar ak tan oe oh a. Biv cneesiivwsans Staff Staff 
Refining Co. Texas Capacity 
Barnsdall Oil Co. | West Tepetate Gasoline Plant | 20,000 mef | $800,000 Under Constr. | Middle 1949 | ...........45. Dresser Dresser 
— ‘leid, La. . | } 
The California Co. | Hico, La. Gasoline Plant | 70,000 mef i tel nie cael Under Constr. | Jan., 1949 Hudson Hudson 
¢ California Co —- Cycling Plant 10,000 mef PSS) | 3rd quarter, 1949) ; Hudson Hudson 
Calumet Refg. Co. | Princeton, La. Mateminaion 700 bbls. I i a a a Uncer Constr. | Early 1949 Staff Staff 
u nt 
Carthage Corp.... | Carthage, Field | Gasoline Plant | 250,000 mcf | $3.5 million Under Constr. | Jan. 1, 1949 | .....| Hudson Hudson 
es Hydrocol, — Hydrocol 87,000 mef | 26 million Under Constr. | Aug., 1949 Hydro-Res., Inc. — Hydro- | McKee 
; exaco s., Ine. 
The Chicago Corp. | Carthage, Texas pny hey Pit.) 210,000 mef $2 million Under Constr. | June, 1949 ee Fish eng. Fish Eng. 
it-Con Corp..... | Lake Charles, Lube t 6,000 bbls. | $35 million Under Constr. Oct., 1949 | Texaco, Max B. | Max B. Miller Lummus, Max 
eae La. Miller Lummus, B. Miller 
pay ae Co. Fores. pene Geselinn Plant wees mef ; DR Aida cette Goatensied | 1949" vow deadceuede Oe Walco 
e ne isbon, La. E e PE.” ft vccusennpqneue der Constr. | Dee., 1948 | SS Ss a opr 
- Co. ‘ | Goeoline Plant : W penta 
we s Ge. wry, they Queene Plant ~—_ = $2.5 milion ae ys duly, = enaeie Bet. Sey or telat. 
1 20. eep) as Recove: Y “ee Om tr. | Sept., Ponacemnaaek cian . Maint. . Maint. 
a. Field Plat ry ga | nder Constr p | aint aint 
Du 1 Pet. Corp...| Big Spring, Tex. | Fluid Cat. Plant | 6,000 bbls. | $2 million Under Constr. Nov., 1949 | U.0.P. U.O.P. Ref. Eng. 
Me jasoline Co.| Benevidas, Tex. | Absorption Plant| 10,500 mef ' sae terror: Completed BS 4c a caller Republic Ref.Co.| Staff 
G oes atural Goldsmith, Tex. | Gas Treat, Plant} 70,000 mef | $903,700 Under Constr. | Jan., 1949 ; Fluor Staff 
EssoStandardOilCo.| Baton Rouge, La.| Light Ends Re- | 20,000mef =s_—|_........... -. ss Under Constr. | Ist Qtr., 1949 devia ecomeienes 8.0.D., McKee | McKee 
: covery 
FaosiiardOi1Co.| Baton Rouge,La| Polymer _ | 4,000 bbe | oo. eossee0ns Completed | nas .2ecs ston 8.0.D., MeKee | McKee 
. \ juge, La.| Vacuum Pipe ‘ Wi’. Bipictessse neces i ompleted —=_ | www tebe eee eee raun raun 
‘ Still 
fasoStandardOilCo,| Baton Rouge, La.| Ditto 14,500 bbls. | oo... sees sees ees: ee eee 8.0.D., McKee | McKee 
i tandardOilCo. Baton Rouge, La.| Light Ends _ 11,000 bbls. seh axe idee s Under Constr. Ist Qtr. 1949 | ...... S. ace Braun Braun ; 
ond = Re -+++.| Baton Rouge, La.| Mfg. Facilities {| ............... $30 million Under Constr. | Oct.,1949 =| .....04--. 0000! Stone & Webster| Stone & Webster 
Gulf 011 ~ 0.....| Montgomery Co.| Gasoline Plant | 13,000 mef $2 million Under Constr. | Jan., 1949 i eee O. L, Olsen 
Dil Corp..... Crane, Texas Gasoline Plant | 40,000mef |< ............... Contracted ee ee ee Braun Braun, W. D 
= Bowden 
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ne major responsibility of this 


organization is to convert results of 
laboratory research and pilot plant operations 


into profitable refining facilities. 


McKee’s ability to discharge this responsibility 
is demonstrated by a long, world-wide record 


of sound, successful refinery engineering. 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 
D Estimated Probable 
COMPANY Plant Site Project pa Cost Status Completion Licensor Engineering Contractor 
Gulf Oil Corp... . . . Pt. Arthur, Tex. | Cat. Desulf. fe Pe ee ee Pet eee Gomes! 1 secs adaad Lummus Lummus 
Humble O. & R. Co. Overton, Texas | Add Propane, | (Capacity ee Serer Completed Peery re Fish Fish Eng. 
&R. C a Hil Te : wad Propen Unchanged 
ble O.&R. Co.. i , Texas opane, A ee oe eer rse 5 set os Committed} stiri nw. Fish Eng. Fish " 
ae (Kilgore Plant) | Absorption . - me 
Refrigeration 
Humble 0.4R. Co. | Katy, Texas Add Propane, Unchanged $7 million Under Constr. Sl Serene ee Stearns-Roger Stearns-Roger 
Absorption, re- 
frigeration . 
Humble 0.&.R. Co.. iw Field, ~ ~~ 18,000 mef. $1,408,000 Under Constr. SS ee eer ee Stearns-Roger Stearns-Roger 
exas n 
Humble 0.&R. Co. Satene Field, Ce. - een 20,000 mef $1,336,000 Under Constr. Pw - Wivthvionvecccavs Stearns-Roger Stearns-Roger 
exas n 
Humble 0.&.R. Co.} Conroe, Texas Add Mar 30,000 mef $4,160,000 Under Constr. are Stearns-Roger Stearns-Roger 
sion—. tp- 
tion 
Humble 0.4R. Co..| Bloomington, Gas Comp. ee Pee er Authorized SD- — - BP accovccccrcccerl saccvcesieetraltereep cere 
Texas Plant 
Humble 0.&.R. Co.| Opelousas, La. : ~ om 110,000 mef $2,800,000 Uedien Cina. - | Geman, BRGD 1 acces cctv cccedd scccccccevesses Hudson 
n' 
Humble 0.&R. Co. ang Field, Tes 18,000 mef $2,133,000 Under Constr. Fee TF kisi ones Fluor Fluor 
exas nt 
Humble 0.&R. Co..| Baytown, Texas | Pipe Stills 45,000 bbls. $5.8 million Under Constr. Ps CS Scrsscucensans Foster-Wheeler | Foster-Wheeler 
Humble 0.&R. Co..| Baytown, Texas | Lube Extraction | 7,000 bbls. $5.3 million Under Constr. ene! FT ocean eves Kellogg Kellogg 
*Humble 0.4R. Co.| Flour Bluff Compression 12,000 mef Sa nitled ......| Authorized Tt ti‘(‘(‘*K:*C we BaD wel bccn eale eens Wee 
Field, Texas Plant 
*Humble 0.4R. Co.} Jourdanton, Compression eee Authorized EE Bete reer 
Texas ee 
lant 
La Gloria Corp.....| Falfurrias, Tex. | Casinghead Gas | 20,000 mef Under Constr. Sn erry ee Hudson Hudson 
Lone Star Gas.....} Dallas, Texas ee a ES oa Design & Eng. 1949 Union Oil Co. Foster-Wheeler | Foster-Wheeler 
an 
Magnolia Pet. Co...| Beaumont, Tex. | Lube Plant | ............ Under Constr. Jan. 1, 1949 Texaco Lummus a, 
ell 
70,000 mef wes 
Magnolia Pet. Co. ‘elon Field, | Gasoline and Casinghead Under Constr. oS fie Geer Hudson Hudson 
Texas Cycling wy mef Partly Com- 
ye leted 
Magnolia Pet. Co...| Mamou, La. Gasoline Plant | 7,000 mef pie Bo rT Completed jibebseeabasee « Staff, Gaso. Plant} Gaso. Plant 
Me! a Chemi- | Winnie, Texas PetroChem =| ............ $3 million Waller Gomste, | a... cece sveeds J isuciiadvediness Staff Tellepsen 
cal Co. 
MonsantoChem.Co,| Texas City, Rebuilding $6 million Unies Constr. | Des, O08 © | .....0c0cscsccal uo ckl th ceeaetls Bellows, Leonard 
) Texas Petro-chem. e 
Natural Gaso. Corp.| Hawkins, Tex. | Enlarge Plant 20,000 gals. a Oe Under Constr. Greer Gaso. Plant Gaso. Plant 
Paluxy Asphalt Co.| YazooCity, Miss.) Cracking Still | 1,500 bbls. $125,000 Under Constr. | Dec., 1948 Oe een ye See Self 
Paluxy Asphalt Co.. = City, : 7 td 3% mef , Under Constr. Early, 1949 U.O.P. Koch Staff 
iss. | Cat. Polymer 
| Unit 
~ ey i City, _ yy OT ere ee Be Contracted we OR OE seisd.<. i ctcex Seal H. K Ons, H. K. 
efining Corp. exas Research Facil- erguson erguson 
ities 
The Parade Co.....| Rusk County, _~ Propane 18,000 mef $250,000 Under Constr. nn Perera Hudson Hudson 
exas covery 
.* Refining, Texas City, Tex. om Topping | 50,000 bbls. | .............. Under Constr. ee WE esiicssewerias Rust. Eng Rust Eng. 
ne. nits 
Phillips Pet. Co....} Alvin, Texas Absorption Plant} 120,000 mcf =s_|_—w..... see Authorized Sa Be Geer bee ee eee 
Phillips Pet. Co... .| Dumas, Texas Absorption Plant} 55,000 mef =s_—|[:.............. ere COE .ncvccavescasesel bovtuevankswconh seennéneeneee 
Phillips Pet. Co....| Goldsmith, Tex. | Absorption Plant) 48,000 mcf | .............. Under Constr. Ps Gn emer errereg a Eames trian eres 
Phillips Petro. Co...| Etter, Texas Petro-chem. 140,000 tons yr. | .............. BOD bse cd an civcdacal <aseckecesexabs Chem. Geen. fF oi licsecacsccas 
Plant Increase 
The Pure Oil Co....| Nederland, Tex. = ae RS a eer Under Constr. March, 1949 Texaco Lummus Lummus 
} y Contact 
The Pure Oil Co....} Nederland, Tex. Daepheiins. Peer rrr Under Constr. Feb., 1949 Juik Kellogg Kellogg 
enol Extrac. 
The Pure Oil Co. ..| Nederland, Tex. | MEK Deoiling | 200bbls. | ............ Under Constr. Sept., 1949 Texaco Lummus Lummus 
The Pure Oil Co....} Nederland, Tex. Comoe. | eee Under Constr. RS Bere ee yD Verne E. | Stone-Webster 
lending A 
The Pure Oil Co....| Nederland, Tex. | Grease Plant | A 2 eee ae Under Constr. Bie BERD aceeconadaceuas Staff, _ eo E. | Stone-Webster 
‘ Alden 
= Oil & Sunray, Texas Rgoumee Taping 10,000 bbls. $300,000 Under Constr. Dec., 1948 U.0.P. Staff Staff 
. ‘racking 
Facilities 
= ~= Keystone Field, | Gasoline Plant | 107,000mef | ............... Under Constr. Se CORRS ery f. caravan dtm J & L Constr. J & L Constr. 
e Co. exas 
Shell Chemical Corp.| Houston, Texas Add Aovtome =|... e ccc c ce cee] ceeeeeeceeees Under Constr. Beers I caesesevnnsdhins Braun Braun 
. : } /nit 
ac hemical ee ee ae ee eek ee een rors Comaieted | nn cveineew's Sus Fluor Fluor 
D. 
Shell Oil Co. Notrees, Texas _ — pe SR A ae ee eee Under Constr ee ee Pere Brown & Root | Brown & Root 
eae nt 
Sinclair Refg. Co Houston, Texas oO ee PO © cv ivssasninde del desaseecteeess RE Re ree, pre meee Ree! Fluor 
rel House, 
Skelly OF C Grease Works 
Skelly Oil Co .| Skellytown, Tex. none SE Ul. cn 55859 cole cca! anddaawacle tel Under Constr. | eee fee Pier rien os J. E. Carlson 
ine nt 
Myhemtern Oil Corpus Christi, Coes Re- 5,000 bbls. $800,000 Under Constr. Den, ME wc ssvesvinnals Process Eng Process Eng. 
0 exas ormin, 
ri a Co. El Paso, Texas | Gas Oil Tnit 15,000 bbls. ee Pee Cite: °F svctesicnccsion eee orererre so 
‘a 0. & G. Fullerton Field, | Gasoline Plant | 55,000mef | ............... ee an ORT ne gore nt gen oe J&LConstr. | J & L Constr. 
ty Opr. exas 
se 0. &G. Gleughter, Hook Gasoline Plant | 90,000mef | ............... Under Constr. | April1,1949 | ...........00-. Braun Braun 
is Upr. ey Co., Texas 
aes 0 &GCo.| Brownsville, Tex. Chemical Plant | 130,000 Ibs./yr. | ............... Under Constr. eS Oe Pe eee pa 
Stanolind > . : = eee 2 el Cyeling ‘~ SOR a A ae LS ee ee eee | tT Constr 4 y= 
. velland Field, i Era Serer nn ee -  —ti(ié‘«*ét*CYS ewe w eRe rown t rown t 
Texas 
panto’ 0 &G Oo. No.Cowden, Tex.| Gasoline Flant | 75,000mef | ............... Engineering nan "PRRs me Be ere, Stearns- Stearns-Rogers 
= ol ~ .| Bronte, Tex Gas Plant 10,000 mef $1.4 million Under Constr. eS: NN OE oe Ser. ceawis Pritchard Pritchard 
Oi Co... “set Starr Co., Texas Gasoline Plant | 35,000 mef $4 million Under Constr. May, 1949 Pet Eng. Pet. Eng. Pet. Eng. 
D.  conake | Sater oe Gasoline Plant | 10,000 mef yt of $12 Under Constr. Mare, 3000. I bins caves ad.. Pritchard Prite 
‘oke County, illion 
The Texas C Teme 
exas Co Port Arthur, Lube & Wax ft Se Bee Under Constr. | April 1,1949) | .......seeseeee Foster-Wheeler | Foster-Wheeler 
The Texas C Texas Additions 2,500 bbls. Oil 
The Tens. a vaihante Electra, Texas | Gasoline Plant 0” Baas Pee Under Constr. | Jan., 1948 == |e... sce eeeeeeeee Teme) cu). bap ee Root 
i 8b Lafitte, La. Ex Gaso- EO SPP eRe Rr ee fe eee oe Hudson Hudson 



































Port Arthur, com Ec Och Ghivaine cada vsductacdebunea Under Constr. March 1, 1949 | ............4-- ‘Foster-Wheeler | Foster-Wheeler 
a Sr 
. 1e8 
Garp Nstural | Stinnett, Texas | Additional 150,000 mef | $2.5 million Witte teste, | Bin MOR. Eco ccasienvesthal hdeniaeneeel Midwestern Con- 
os : u Compression jon Co. 
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ROCKY 
MOUNTAIN 
The California Co 
The Carter Oil Co 
Continental Oil Co 
Continental Oi] Co 
ar “ag State Oil 


Frontier Refg. Co. 
General Petroleum 
Corp. 


Gulf Oil Corp 

New Mexico As- 
phalt Refg. Co. 

Phillina Pet. Co 

*The Pure Oil Co, 

Salt Lake Refg. Co 

Skelly Oil Co. 


Socony-Vacuum 
Southern Union 
Gas Co. 


Stanolind O & F Co. 


0. 

U. 8. Bureau of 
Mines 

Utah O. Ref. Co. 


Warren Pet. Corp 


fining C 


WEST COAST 


*California Asphalt | 
Corp. 





California Asphalt 


orp. 
= Petroleum 


Mohawk Pet. Co 


Robt. 8. Lytle, Opr. | 
Shell Chemical Corp 


Shell Chemical Corp. 
Sheil Oil Co ti 
Shell Oil Co....... 


Shell Oil Co... 
Shell Oil Co....... .| 
| 

Shell Oil Co. 

Standard Oil Co., 
of Calif. 

Standard Oil Co. of 
Calif. 








Standard Oil Co. of | 
Calif 





Standard Oil (Ind.) | 
bby Gulf Sulphur | 
| Rifle, Colo. 





Western quates Re- | 
\~ 






































REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 
Daily Estimated Prebable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
United Gas Co Carthage, Texas | 2nd Gas Plant | 100,000 mef $3.5 million Under Constr. | July,199 | ..:......... Hudson Hudson 
U.8, Ind. Chemi- | Brownsville, EEE. cds SUGEGUCULS ED Sacccsviveceess I al, Peo en ree oe Badger Badger 
cals Co. Texas Plant 
Waggoner Est. Ref.) Electra, Texas | Crack Unit Re- $250,000 Under Constr. Dec., 1948 U.0.P. Ref. Eng. Ref. Eng. 
visions 
Warren Pet. Corp. Ryesbencidge, LPG Extrac- 1,500 bbis. Under Constr. eS RR) eer ee ee Staff Staff 
exas tion 
Warren Pet. Corp. .| Hawkins, Texas | Add Plant 20,000 mef Under Constr. | March, 1949 | .............. Gaso. Plant Gaso. Plant 
Warren Pet. Corp. | Holliday, Texas | Expansion ‘FF 2,500 bbls. Under Constr. | Jan.1,1949 | .............. Staff Staff 
e q 
Warren Pet. Corp aay Corner, Geen Plant | 5,000 mef Under Constr. ee 8 dackvesssdeess Walco Walco 
exas 
Warren Pet. Co....| Wichita Falls, | Gasoline Plant | 35,000 gals. Under Constr. | March 1,1949 | .............. Walco Walco 
a \ Madden 
nt 
Warren Pet. Co. . Gladewater, Tex.| Propane Unit 30,000 gals. Under Constr. Feb. 1, 1949 J. B. Gill Co. J. B. Gill Co. 
































Rangely, Colo. 
Billings, Mont. 


Billings, Mont. 
Denver, Colo. 


Thermopolis, 





yo. 
Cheyenne, Wyo. 


| South Sand 


Creek, W orland,| 


iyo. 


| Eunice, N.M. 


Bloomfield, 
| M 


| Wilmington, Cal 








Artesia, N.M. 

Oil Center, N.M 

Worland, Wyo. 

Salt Lake City 

Lea County, 
N.M. 


Casper, Wyo. 


N. M. 
Casper, Wyo. 


| 
| 
lt 


Elk Basin, Wyo.) 


Worland, Wyo. 


- ss City, 
Monument, 


Nese Salt ‘wend 
City, 


Portland, Ore. 


Portland, Ore 
| Torrance, Calif. | 
Hancock Chem Co| Watson, Calif. | 


| Bakersfield, 
C 


alif. 


Coalinga, Calif. 
Pittsburg, Calif. 


Shell Chemical Corp.) Pittsburg, Calif. | | 


Domingues, Cal | 
Ventura, Calif. 


| 
| 


20,000 mef 


Gasoline Plant 

Crude Cat Crk | 30,000 bbls. 

Complete Ref. 7,500 bbls. | 
Cat. Crack 

Crude, Cat Crk. | 7,500 bbls. 

Crude, Vacuum 


Units 
Treating Unit 


| 
5,000 bbls. | 
Recycling Plant 


6,000 bbls. 
3,000 mef 





Jasoline Plant 50,000 mef 


Crude Unit | 7,500 bbls. 
Absorption Plant | t48,000 mef 
Gasoline Plant | 
Crude Dist. Unit| 25,000 bbls. 
Eepending Gaso-| 60,000 gals. 
rt: Plant 
| 6,900 bbls. 
Gaocline Plant | 20,000 mef 
Cat. Crack | 8,000 bbls. 
Gasoline Plant 12,000 mef 
| Sulfur Recovery | 30,000 mef 


Plant 
Shale Oil Refy. 


10,500 bbls. 
2,500 bbls. 


Propane De- 
asphalting 
Gascline Plant 
Enlargement | 

New Refinery 


| 
| 
300 bbls. 


2,500 bbis. 


Asphalt Packing 
Plant, Ware- | | 
house | | 


| Airblown Stills, 


anks 
TCC Furnace 
Expansion 
Elementai Sulfur! 
Plant 
Topping and 
Feed Prepara- | 
tion Unit | 
HS Removal | 
Add Ammonia |: 
Plant | 
Add Ammonium | | 


4,000 bbls. 
50 tons 
7,500 bbls. 


33,000 mef | 

225% of prewar 
180% of prewar | 

Sulfate Plant 

Add Acetone | 

Gasoline Plant 


Wilmington, Cal.| Extend Crack- | 


| ing Plant Com- | 


Wilmington, Cal 
Martinez, Calif. 
* 





| Crude Dist 
| Thermal, Crk., 





ressors 
Gasoline Treater 
Extend — ‘ 
Storag 
Lube > Handling 
Facilities 











$3 million 
$20 million 


$8.5 million 
$4 million 
$325,000 
$90,000 


| $300,000 


$350,000 


$5 million 


$1 million 


$750,000 


$2.5 million 


$350,000 


$150,000 


| $205,000 


$1 million 


| $155,000 


$175,000 


Standard Oil Co. of | Richmond, 
Calif. 





Standard Oi) Co. of 
Calif. 
Standard Oil Co. of 
California 
Union Oil Co. of 
fornia 
Union Oil Co. of 
ornia 
Union Oil Co. of 
California 








Union Oil Co. of 
California 











Bakeratild, " EE 
Calif. Gaso. Stabil., | 
Gaso. Treating | 
El Segundo, Cal} Filling Plant | steeeeeeeeeees | $2 million 
Modernization | 
Grease, Wax 82,000 Ibs. | $13 million 
(California) Plant, Dock | 
Facilities 
| 
E] Segundo, Cal | oa —-4 22,000 bbls. $2.6 million 
Richmond, Calif | TCC Clay Re- | 50 tons $250,000 
rification 
Oleum, Calif. theviaion Ny ES eee $4.2 million 
fining Facilities 
Oleum, Calif. Revise Lube, 1,900 bbis. $1.7 million 
Oleum, Calif. | Improvements to} ............... $1.2 million 
$2.9 million 


Oleum, Calif. 








| 
bras Completed | ..... n Hudson 
| Under Constr. 3rd Qtr. 1949 U.0.P., 8.0.D., | Fluor 
uor 
| Under Constr. | 1949 U.0.P. —: J&L | J & L Constr. 
onstr. 
Completed Baits Staff | Lummus 
eet | .O.P. Lummus 
Engineering May, 1949 Ref. Eng. Ref. Eng 
Underway | . : 
; Completed | U.0.P. | U.O.P. Waleo-U.0.P. 
Completed | : ‘ Staff-Ind. Eng. . Eng. 
| tah Constr. 
| 
Under Constr. | Middle 1949 Hudson | Hudson 
| Material May, 1949 ..| Geo. Armistead | Staff 
| being rec. | | | 
| Under Constr. Dec., 1948 | | “a 
oject | 
| Under Constr. | Dec., 1948 | } | Bechtel 
...| Mid 1949 S ckbGoduamumebe, | J. E. Carlson 
Under Constr. Jan. 1, 1949 | Staff | Cat. Constr. 
Contracted June, 1949 | Ref. Maint. | Ref. Maint. 
Under Constr. Early 1949 cad cin digk hie ol Ge 
Under Constr. | April, 1949 Stone & Webster| Stone & Webster 
Projected | ........... | = anda brad sdnbtabicee 
Under Constr. Early 1949 | | Ref. Eng. | Ref. Eng. 
, 
Under Constr. Early 1949 | | Kellogg | Kellogg 
| Under Constr. Jan. 1, 1949 | Warren Dresser Eng. 
| 
Under Constr. Dec., 1948 | eine S cheb bubearseens 
ee : eee. 
} i 
| Under Constr. March, 1949 Staff 
| 
| Completed | Si ouds Staff 
| Under Constr. | Early 1949 | Staff-Lummus Lummus 
Under Constr. Jan., 1949 | Badger Badger 
| | 
Under Constr. | Dee ec., 1948 | None | Earle W. Gard None 
| Projected | 1 year | Fluor Fluor Fluor 
| Under Constr. | Jan., 1949 : Bechtel Corp. | Bechtel Corp 
Under Constr. | Jan., 1949 ' Bechtel Corp. Bechtel Corp. 
| | | 
Under Constr. Feb., 1949 | Braun Braun | 
| Under Constr. aye > 2 | Staff Ref. Maint. 
| Under Constr. Middle 1949 B scat Fluor Fluor 
Sa laine | Completed | ........ Staff Staf 
Under Constr. Middle 1949 | ......... Staff Cine — 
ron Co. 
Under Constr. eee. =f§ wsarvaccardcm Staff Staff 
Under Constr. Mid 1949 Braun Braun Braun 











| 
| 
| 





Under Constr. 


| Under Constr. 






































March, 1949 


Under Constr. Jan., 1949 
Contract let Aug., 1949 
| Under Constr. | Jan., 1949 
Engineering 1949 
Contracted 1949 


1949 





U.0.P., Texaco 
(wax) 


| W. G. Peugh 


Braun 


Max B. Miller 


Max Miller 




















Barrett & Hilp, 
Swinerton 
Walberg & Ben 
C. Gerwick, Ine. 
Humiston- 
Rosendahl, Ine. 

Braun 


Humiston-Roe 
endahl, Ine. 
Ref. Maint. 


Kellogg 














Max Miller, 





Fiuor 





Petroleum Refiner—V ol. 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 























Estimated Probable : 
COMPANY Plant Site Project P.--. © Cost Status Completion Licensor Engineering Contractor 
Union Oil Co. of | Oleum, Calif. pk eae BAR oe es Se $2 million Contracted aed ry sor ener Ehrhart & Ref. Maint. 
ifornia Utilities Arthur 
Union Oil Co. of Veen, ee Pro- 100,000 Ibe. $2.5 million Engineering 1949 Union Oil Co Foster-Wheeler | ............... 
ornia > uetion 
Union Oil Co. of Willmington, Ho2S Recovery | 30,000 lbs $200,000 Engineering 1949 None Rete: PURI 
fornia Calif. Arthur, Inc. 
FOREIGN <6 
a <1 Sees Abadan Gas Plant 25,000 mef $2 million Under Constr. Sen" Se SS eigees Badger Badger 
Agri Pet. Corp. . SS Oa Sey ae 120,000 bbls. $140 million Projected i ee eee eee ere rr Se ye my, 
pas Olt | Abedan, Persian | Cat. Cracker | EE A eer WG? Gvcdabacniceec} 40 wlensdebdntnues Foster-Wheeler | Foster-Wheeler 
An io Iranien Oil mm Persian | Lube Plant ese ak Sn eee Texaco Badger Badger 
0. 
Anglo-Iranian Oil Isle of Grain, Central Refining | 80,000 bbis. $120 million Planning 1952 Texaco (lube =| ww. eee e eee c eee] eeceeceeeserens 
‘o., Ltd. Thames and Unit unit) 
Medway Estu- 
ary 
*Anglo-Transuaal Vall River, Synthetic Gaso- | .............. $50-60 million es Pe eer Peeters Goer yr ren ee ee 
Consolidated In- Union, South line and Diesel 
vestment Co.. Africa Oil Plant 
nite American sete Saudi, | Crude Oil Stabil-| 300,000 bbls. $4,800,000 Under Constr. | July-Sept., 1949 | ............... Staff and Fluor | Staff and Fluor 
il Co. rabia izer 
Arabian American Abaaia, Saudi _— Power 20,000 kw $9,400,000 Under Constr. Pg TOD Foc cideseceticve Staff and Fluor | Staff and Fluor 
Oil Co rabia nt, etc. 
Arabian American | Ras Tanura, Add Power Gen-| 10,000 kw $1,750,000 Under Constr. | July-Sept., 1949 | ............... Staff and Fluor | Staff and Fluor 
Oil Co. Saudi Arabia erating Unit 
Azienda Generale Rome, Italy Add to Plant Pe. © P cinnceceheveuks Pochette Et cn cncccencinsesel seacccasvcacccel o6s8ueupebbesoil, scnpmeeeenesem 
Italiana Petroli 1 
Bahrein Pet. Co., Bahrein Island | Expansion Pro- | ............... $8.9 million Under Constr. pe ee er U.0.P., Bechtel | International, 
Ltd. gram Bechtel, Inc. 
Bataafsche Petro- Rotterdam- Sonsien i CR Ree Cee eter reer ree ce Tennee Cheba) Fs... chee cia OE eee 
leum Maat- Pernis 
schappij 
British-American Montreal East | Cat Cracking CUE svdncanscneans Under Constr. Late 1949 Kellogg-U.0.P. | Kellogg Kellogg 
Oil Co., Ltd. P.Q. and Cat. Poly 
British Pet. Chem. " Cogent, SE ©" OE drecosteuanaene $20 million a Smee my era S & W, Badger | S & W, Badger 
Ltd. otlan 
Burmah Oil Co..... Burma Furfural Plant | 1,000 bbls. $600,000 eee = | Ps ciaconsen Texaco an EN oo ee 
Burmah Oil Co..... Syriam, Burma | Thermafor Clay | 66 tons $150,000 Design 1949 Max Miller, vo A Pe eyes 
Revivification Socony-Vacuum 
oo Cartagena, Spain} Refinery ee A SE Propesel fl vvcccccccscccsch cocnscccetdstenc} Wsdubsreersueeel waueeseestenge 
0. ; 
Caltex Pet. Maat- | Rotterdam, Crude Plant 20,000 bbls. $18 million Projected i eee BE cab donates | McKee McKee 
schappij, N. V. Holland 
Caltex Maatschap. .| Rotterdam S02 Plant 1,800 bbls. $600,000 RD rr Te. Le eee ey Cn Ee 
Cie. de Reffinage Berre, France Capacity In- i ear Planned ibbiethioanass UF Wapidhaneegees | sseccsececeecee] ceseseterseeens 
Shell-Berre crease 
Cie. Francaise de Gonfreville, Lube Unit SE: oo  bxtendouweusree~ Profestel «ht vcccpenccccccnch scwnncsecsneccqede) a000bseepeneeel ws Meneires anEE 
ffinage France 
Cie. Francaise de Gonfreville, Capacity In- a ees Fn visnkscsasgsiss} savbysok weeet | aacdupeyesingees 
inage France crease } 
Cie. Industrielle Frontignan, Capacity In- PP: || Bi deeseuecscpeans ee rr Err er er 2 ee 
des Pétroles France crease 
Cie. Francaise de Provence, Beets We | SRR BR Ecc ccccesccccee) cocceecsdcecse nn Oren errr Brrr tts sin Foe tie 
Raffinage France 
Cie. Francaise de Provence, Lube Oil Unit «Bic cuvenneckendclnibweasenasases nn nn EAP Spee fer ee 
finage France 
Cie. de Raffinage I © OT co incedavcccveed sevacsdsvesenss Plemmed «iE nccccccccnccvesl Sesdewecvcaseps) ebeeeued bebeenst s50neunenae™ 
Shell-Berre | France | 
Compania Es- Canary Islands, | Lube, Wax 5,000 bbls. $414 million Under Constr. Early, 1950 Texaco, Stand- | Foster Wheeler | Foster Wheelcr 
nola de Petro- | Spain Facilities ard, N.J 
me A. (C.E.P.- 
8A.). 
C - 2 Ref., | Haifa, Palestine | Crude Plant (eee Planned a ere Badger Badger 
Cpetidated Ref. Haifa MEER ©, acnocscuacnndtel cancenasinsades TF econ cacpcud teed panccevotsass Baten Hab cA Vic. yeas 
ties 
Cusaidated Ref Haifa, Palestine | Lube Plant REP. . F avcucccanceeece ee oD wan ticcsacthate Texaco Badger, Kellogg | Lummus, Kellogg 
Creole Pet Corp. Amuay Bay, Cat Cracking 60,000 bbls. $70 million Under Const, | 10BR 8 T cccckdecceas.cu] ssc cceh cane enantio naan 
enezue 
Creole Pet. Corp. ..| Molata Field, OR BONE nos cnsccnccne sd cccucavsceccéecl cecsnessauchscel base csosecce nasil em ue peau bee 6 wsneae tea sinnnn 
Venezuela Repressuring 
Plants 
Goats Pot. Comp. .:| Ti Miele Piakd, | Mineman Foon n ccc cc cece! cccccncnsccccccll coccccccccccect] ccossecccccscvec] socccsbess couesl seebeneaenns iuim nnn—~CnES 
, Venezuela 
Egyptian Govern- | Egypt ME” Po cinancd.ckavavel avasenkukeeoknal oss'v0seee0cs Cn eRe aa Rea aeons acne Lummus Lummus 
ment 
Husky Refg. Co... ys “nee Sgomene Be _ | 7,500 bbls I Fre ee Completed Petreco Staff Staff 
ae ‘ana nery Ca’ 
Imperial Oil, Ltd...] Edmonton, Thermal, 6,000 bbls. $8.7 million Under Constr. eee 8 * - Brencasseccstnces Barnes, Impl. Oil} Barnes 
a Canada Crude Dist. 
Imperial Oil, Ltd....] Edmonton, Increase 11,000 bbls. $2 million Planned Di TD CE inwtcdieceeex: Staff, Barnes Barnes 
Canada Capacity 
fuperial Oil, Ltd...| Ledue Field Gas Absorption | ............... $1.5 million nn rere rors rere rrererry! rere Ry) me eer S 
ustrie Chimiche | Mantau, Italy Crude GROOM A vn vnccoccesocdsl oocnccidcconescel 0¢00n0edecuhoecl deusensens.ce venl enseens sulareneseeeenenE 
Italiane Petroli 
Kuwait Oil Co. . Kuwait Topping Unit -| 20,000 bbls. $2 million adi Get: fics dsisccdeds ieaiativiesiane Badger Badger 
Mediterranean Ref. | Sidon, Lebanon | SO2 Extraction | 18,000 bbls. | ............... Contracted Crees ee” Cds cued vsatenes 
~ nt 
Mediterranean Ref. | Trans-Arabian SE. * 7) Do jaecuss pasar en saath lanensceee Eee Ferret prerr  re eRe) Eevee: ee 
Co. P. L. Mediter- 
ranean Term. 
Mene Grande...... West Guara, Matern Loc cen cccccnwalsacaccd enced cogchh cons iccnsecccwell Meuse gb 00ceeebll ceape ne seb ela snb nis pnen enna aennie CnC aaen 
Venezuela 
National Oi] Re- Llandarcy Crude and qe, «=o. ... .  “ eensen eee Badger * Badger 
. fineries, Ltd. Wales Reform. $10 million Designing 
sual rh Re- Llandarcy, Lubes & Wax SS eee a ee! ee Texaco Badger Badger 
National Oil Re- | Liandarcy, S02 Solvent | 3,000bbl. =| ........ 2.0... en nn peepee. oe eke CR wR» bee 
Pehl Wales Extraction ; 
iron 8. A. Merkwiller, Capacity In- RC. Dies ckasevetonae Authorized | i enn Meer KS ke! |e 
P ua . France crease 
arbon, Ltd..| Partington, Cat GOB kvdeccwkhaccdbal ctbskkicccdasie vitae oval Lists cueetbaboendltetkeeckeennhy 
England 
Petro Chem., Ltd...| Partington, ~~ LS aes See ae ae 
Petréleos Mexi Le ey - 
P Mexicanos} Ciudad Madero | Crude Unit 25.000 bbls. $2 million Under Constr. Dec., 1948 None Staff 
ttréleos Mexicanos| Poza Rica, Mex ie cons aeaeneredl $13 million Contracted SE. *-B-u ho Se'n a cyane cae McKee McKee 
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Socony-Vacuum 


Naples, Italy 
Oil Co. | 


























Under Constr. 


Authorized 














Staff, Barnes Staff, Barnes 


REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 
: : Dail: Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
Petréleos Mexicanos! Salamanca, Mex. Cty Gesell 30,000 bbls. $12 million | Contract let 1949 U.0.P. McKee McKee 
racking 
Philblack, Ltd. — Ose Black a — Ibs. $5 million | Contracted | 1950 Phillips | H. W. P. H. W. P 
inglan: nt Yearly 
Porto Marghera Rfg.| Venice, Italy Enlarging , ten tSvh Contracted Ae ee Sa ae H. W. P. H. W. P. 
Raffineries de Ambes, France | Crude Plant 14,000 bbls. $7.5 million Under Constr. Early 1950 8 | ........ U.0.P., McKee | McKee 
Pétrole de la - 
Gironde 
Raffineries Fran- | St. Nazaire, | Consolidate HY © OD wid iN echanl ced <cadeuditinewdl ss Gh cotéusdebhschel vvchumibectsonal veeteeens 
caises de Pétrole France | Refineries 
de |’ Atlantique 
Raffineries de la Notre Dame de | Capacity In- | Te! Stee ek ee aalnwcoell due 
Vacuum Oil Co. nen, crease 
Trance | 
Regie Autonome Boussens, | Absorption Plant| 42,000 mef $2 million Under Constr. | Early 1949 Be. a, Hudson Etablissements 
es Pétroles France | Schneider 
Scottish Oil, Ltd....| Grangemouth, Crude 28,000 bbls. Planned e Spe se, at. ew. Soe eS tes 
| Seotland $28 million 
Scottish Oils, Ltd. ~~ pr | Cat Crk 5,000 bbls. Pee errs S ae ee ee Seer a ere, Pee 
Scotland } 
Shell Chemical Corp.| Thornton, Eng. | Petro-chem ....| Several millions | Under Constr. | oral 
Shell Chemical Corp.) Shell Haven, | Petro-chem = p= oat ; wa bi. eects 
England | | | | 
Shell Chemical Corp.) Stanlow, Eng. Petro-chem igeened ~ | Perr 
Shell Oil Co. of Shellburn Ref., | Add Crude Dis- | 7,500 bbls | $600,000 | Under Constr. Feb., 1949 | Staff Staff 
British Columbia Vancouver tillation | | 
=e Oil Co. Corda, Complete Refg. | | Under Constr. | : Lummus | Lummus 
(Venezuela) | Venezuela | 
Shell Oil Co | Heysham, Eng. Remodel & Re- 30,000 bbls. | Under Constr. | Mid 1949 j tt . reap 
| | ay Crude | | 
| Plant 
Société Generale des| L’Avera, France | LPG and Gas Under Constr. | | eae Ney pase 
Huiles de Pétrole Stabilizing } | | 
Units | | 
Société Generale des} Etang de Berre, | High Octane Under Constr 1949 
Huiles de Pétrole France Gasoline and 
LPG Units | | 
<< ' ey des| Dunkirk, Franch| Crude Reform. | 33,000 bbls. Under Constr. | 
uiles de Pétrole | 
Société Generale des} Courchelettes, Lube & Wax 6,700 bbls. | Under Constr. | 1950 Texaco | . foe 
Huiles de Pétrole | France 
| | | 
| 


Standard Francaises| Port Jerome, Capacity In- 





Topping Unit | 10,000 bbls. 
30,000 bbls. 
| 
| 


des Pétroles France . crease | 
Standard Francaiees| Port Jerome, Dewaxing Plant | 1,000 bbls. Planned | 
des Pétroles France } 
Standard Francaises| Port Jerome, Deasphalting 2,000 bbls. | | Planned 
des Pétroles | France Plant 
Stora Kopparberg Sweden Crude, Ther 
Cracking | 


Trent Oil Prod. North Shields, Crude Plant 











11,500 bbls. 


| $4 to $8 million 





Plans approved 
Development Co. England 
Venesuelan Pet. Co.,| Puerto la Cruz, | Refinery 35,000 bbls. Clearing site 
(Sinclair) Venezuela | | 
Yacimientos Petro- | La Plata Argen- | Crude Topping, | 50,000 bbls. | $2.8 million | Under Constr. | Early 1949 
liferos, Fiscales tina Gaso Treating | 
YPF Bolivia Sucre, Boliva Crude Plant 3,000 bbls. | 1950 
YPF Bolivia | Cochabamba, Topping & Re- | 5,000 bbls. | 1949 
Bolivia forming Units | 





YPF Brazil Santos, Brazil 


Complete Refg. 


* First appearance in tabulation. 





NOTE—Ampco—Ampco Engineering Co. 
lows Co. Braun—C., F. Braun Co. 
Co. Dresser—Dresser Engineering Corp. 
General American Transportation Co. 
Research, “ =. ng.— yl ty Inc. 

neering Co. oppers—Koppers Co., Inc. 
a G. McKee Co. 


Mid-Continent— Mid-Continent Engineering Co. 


Engineering, Inc. Petreco—Petroleum Rectifying Co. 


Maint.—Refinery Maintenance Co., Inc. 
Texaco—Texaco Development Co. 
Texas Corp. and Socony-Vacuum Oil Co., Ine 


ECA Financing To Require 
Full Details of Project 


Before agreeing to finance the pur- 
chase of oil equipment in the United 
States for any European country under 
the Marshall plan, the Economic Co- 
operation Administration will require 
that it work through the Office of Euro- 
pean Economic Co-operation in the prep- 
aration of refinery expansion and other 
equipment programs for submission and 
to furnish proof that the products result- 
ing from a given project actually are 
needed and will have a readily available 
market, guaranteeing maximum eco- 
nomic benefit from every dollar spent. 
Questionnaires giving full details are 
also to be included. 

Reports so far have been stating the 
requirements of the individual country 
in terms of over-all figures. A further 
complication is the various countries and 


156 





t Added capacity. 


E. B. Badger and Sons. 
Cat. Constr.—Catalytic Construction Co. 
Fish Eng.—Fish Engineering Corp. 


Badger 


Joudry—Houdry Corp. 
J & L Constr.—Construction Division, Jones & Laughlin Supply Co. 
Leonard—Leonard Construction Co. 


8.0.D.—Standard Oil Development Co. 
U.0O.P.—Universal Oil Products Co. 


$30 million 


| 
| 
| 
ec | Lummus | Lummus 
| 
| 


| Houdry Process | Cat. Constr. 
| Cat. Constr. 
Foster-Wheeler 


Foster-Wheeler 


Foster-Wheeler 
Foster-Wheeler 





| 
| Projected : 


| | 











Barnes—W. M. Barnes & Co. 


Fluor—Fluor Corp. 
Hudson—Hudson Engineering Corp. 


Lummus—The Lummus Co. 
Max Miller—Max B. Miller & Co. 
Pritchard—J. F. Pritchard Co. 


Walco— Walco Engineering 


companies within them trying to gain 
competitive advantages. 

In an effort to solve such current prob- 
lems, Walter J. Level, chief of the oil 
division of the ECA, went to Paris early 
this month. Preceeding him was H. W. 
Dodge, formerly of The Texas Company, 
who has been named chief of the pe- 
troleum section in the Paris office. 


Sinclair Closes Refinery 
At Coffeyville, Kansas 


In line with its plans to concentrate 
refining operations at larger installa- 
tions, Sinclair Refining Company will 
discontinue operations at its Coffeyville, 
Kan., refinery before the end of the 
year. The site will be used as a market- 
ing and pipe line terminal. 

The plant has a rated crude oil capa- 
city of 13,000 barrels daily. The com- 
pany operates another refinery at Kan- 





Bechtel—Bechtel Bros., McCone Co. 
Chem. Constr.—Chemical Construction Co. 

Gaso. Plant—Gasoline Plant Construction Co. 
H. W. P.—Head Wrightson Processes, Ltd. 


Parsons—The Ralph M. Parsons Co. 
Process Eng.— Process Engineers, Inc. 

Stearns-Roger—Stearns-Roger Manufacturing Co. 
i i Wohfeld— Wohfeld Construction Co. 


Bellows—W. 8. Bel- 
Clark’s—Clark'’s Construction and Engineering 
General American— 
Hydro Res.—Hydrocarbon 
Kellogg—M. W. Kellogg Co. Koch _—Koeh 
Mason—Mason Brothers Construction Co. cKee— 

Pet. Eng.—Petroleum 
ef. Eng.—Refinery Engineering Co. _ Ref. 
Tellepsen—Tellepsen Construction Co. 
e Equaily owned by California 


sas City, Kan., which has a rated ca 
pacity of 12,000 barrels a day. 


Oil Industry Investment 
Aggregates $530 Per Car 


A $530 investment by the oil industry 
is necessary to provide gasoline, lube oil 
and other oil products for each addi- 
tional automobile, according to ecom 
omists in the current issue of The Lamp, 
publication of Standard Oil Company 
(New Jersey). . 

Other figures for petroleum-consumimg 
equipment were $670 for fuel for 
additional home oil burner, $970 for each 
additional truck, $108,000 for each diesel 
locomotive of 2000 hp. replacing coal- 
burning engine, and $221,000 for each 
additional commercial transport plane 
placed in operation. 


; 7 ? 
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\ Waste Cleaning Control LPG Blending System 
fluid Funnel The ase of addi Pa ae 


| ny of waste cleaning fluid 
after mopping oil from floors and wiping 
greasy machine surfaces can be easily 
handled with a funnel such as that 
shown here so that good housekeeping 
s more readily accomplished. This fun- 
nel is fabricated from heavy-gauge sheet 
metal cut to the desired shape and di- 
mensions and welded at all seams. The 
shape of the large top opening is rec- 
tangular. The back sheet extends up- 
ward as a splash shield to prevent spill- 
ing. Horizontal rods are attached as a 
rack for hanging mops. A shelf on one 
side serves for pail storage between 


cleaning jobs. A collar welded to the 
funnel provides for connection to the 
plant waste oil system and skimmer pits. 















Photograph of funnel connected to the waste oil 
"stem into which waste cleaning fluid is poured. 
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tional fractionating 
equipment for com- 
plete separation of 
butane and propane BUTANE -100 PSIG 
from the raw make 
stream in modern 
gasoline and cycling Rai ithnenins 
plants has caused ' 
changes in operation PR 
of the plants so that 
LPG is not produced 





ROTAMETER 


TRANSMITTER 









ROTAMETER 


PROPANE 





as an overhead prod- > 
uct of the debuta- 
nizer column. LPG 
is produced by blend- 





LPG TO STORAGE 





200 PSIG 














ing the butane over- 
head from the debutanizer with suffi- 
cient propane from the depropanizer to 
give the desired vapor pressure product. 
The method and equipment described 
herein and illustrated in the photograph 
and sketch is used to blend butane and 
propane for LPG production in a gaso- 
line plant designed with a depropanizer 
and a debutanizer in the fractionating 
channel. The streams of propane and 
butane are taken directly from their 
respective towers’ accumulator tanks. 
Two rotameters are employed in the 
blending system, one for the butane 
stream and the other for the propane 
stream. The regulator on the butane 
stream maintains the pressure of the 





debutanizer accumulator at about 100 
psig. The contrel system is based on the 
production of butane as a stream flowing 
at a varying rate. This rate is measured by 
the rotameter and transmitted to reset the 
instrument which measures and controls 
the amount of propane supplied to mix 
with the butane at about 200 psig. 
When it is desired to change the vapor 
pressure of the LPG mixture by increas- 
ing or decreasing the amount of pro- 
pane added, the ratio setting of the con- 
trolling instrument can be changed by 
the operator. Use of the blending system 
eliminates the necessity of changing the 
operating conditions of the fractionating 
towers for the production of LPG, 
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More than 30 metal gasket designs 


Cngnecwd to fit industry's needs 


Check your requirements against the 


complete Johns-Manville Goetze line 


®@| Whether your need is for a single 
custom-made metal gasket for a spe- 
cial application—or ten thousand 
gaskets turned out quickly and in- 
expensively by modern mass pro- 
duction methods, Goetze facilities 
are ready to serve you! 


Shown here are typical pages from 
the new J-M Goetze Gasket catalog 
illustrating a few of more than 30 
standard Goetze designs that are 
available now for high temperature, 
high pressure service. Goetze 
Gaskets are fabricated of many met- 
als, in practically any required shape 


/or cross-section. Available sizes 


range all the way from tiny gaskets 
measuring one-eighth of an inch in 
diameter and weighing but a frac 
tion of an ounce to huge 34-foot 
gaskets weighing more than a thov- 
sand pounds. 


You’ll find up-to-the-minute en- 
gineering data—including a handy 
reference chart showing construction 
details of many popular designs— 
in the complete Johns-Manville 
Goetze Gasket catalog, just pub 
lished. Write today, on your comr 
pany letterhead, for your copy. Ad- 
dress Johns-Manville, Box 290, New 
York 16, New York. 
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THE HOW OF— 


langer Knobs for 
hside-Thread Equipment 


Sec eL ITE knobs are in use for 
hanging various parts of a lathe in one 
refinery shop, this so that chucks and 
face-plates may be readily accessible for 
change-over. Such knobs or pins can be 
improvised for storing equipment with 
inside threads which should not be dam- 
aged by direct contact with any other 
hard metal. The knobs are the circular 
cores of thick sheets of bakelite left as 
scrap when cutting pump valves for re- 
placement in reciprocating pumps. These 
dreular pieces, of any useable diame- 
ter, are stacked after drilling a center 
hole and attached to a convenient post, 
or wall studding with a machine bolt 
drawn tightly against the pieces of the 
bakelite. Head-stocks of lathes, or heavy 
pipe dies, can easily and safely be hung 
on such knobs without damage to in- 
side thread surfaces or to thread-cutting 


segments. 


“lose-up photograph of the post at the head of 
lathe with bakelite knobs used for storing 
“stocks and heavy pipe dies having inside 

threads. 


HOW TO— 


Make Handy Gravity Meter Case 


[ — the laboratory tech- 
nician has to go into the field and make 
gravity checks. A handy metal case that 
which protects the gravity tables and 
speeds the calculation of gravity con- 
version has been designed by one lab- 
oratory. The case consists of a spool 
upon which continuous gravity tables 
—obtained by collecting pages from a 
standard gravity table book and then 
pasting together for photostating on a 


HOW TO— 


continuous sheet of paper—are mounted. 

The spool is mounted in a housing 
which has a glass window through 
which to observe the tables. Knurled 
knobs at each end of the spool allow 
the spool to be quickly rotated, a hair- 
line on the window glass facilitates 
reading the tables. The case has a 
hinged desk-type top with storage space 
beneath for carrying hydrometers and 
gravity cylinders. 





Simplity Accumulator Water Draw-off 


HE accompanying photograph was 
taken beneath the steel structure sup- 
porting the accumulator tanks and tower 
overhead shell and tube condensers in 
a recently completed gasoline plant on 
the Gulf Coast, and shows the un- 
usually long water legs used on the 
accumulators. 

Use of the long columns results in 
a positive removal of water from the 
tanks, since a longer settling time is 
provided. Liquid level control instru- 
ments are on the ground level, instead 
of up in the structure, and the operator 
has access to them at all times for in- 
spection and adjustment or repair. This 
applies to the valves as well as the 
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instruments. Control of the water level 
in the long leg decreases the possibility 
of dumping hydrocarbon liquid into the 
sewer with the water, since the ac- 
cessibility of the equipment permits 
the operator to check level gauges fre- 
quently without climbing into the over- 
head structure. 

The concrete blocks shown in the 
photograph do not serve as foundations 
for the legs, but as guides. If the blocks 
were used as foundations with the leg 
resting on the block, any expansion due 
to temperature differences between leg 
and vessel supports would set up stresses 
at the connection to the accumulator 
tank, 











On the Economic Front 





Crude Stocks at Highest 
Peak Since Middle 1947 


Caupe production in the U. S. hit 
an all-time peak during October, ena- 
bling crude stocks to reach their highest 
level since the middle of last year. Not 
all of the stocks’ increase was attributa- 
ble to stepped-up output, as part was 
due to curtailed refinery operations re- 
sulting from the West Coast oil work- 
ers’ strike. This strike also included pro- 
duction workers, but the affected com- 
panies were far more successful in get- 
ting strikers to return to the oil fields 
than to their refineries. As a result Cali- 
fornia’s oil production was back to near 
normal several weeks before normalcy 
returned to refinery operations shortly 
after the end of October. 


Heating oil stocks continued to make 
heavy gains and at the end of the month 


distillate fuel oil inventories were the 
highest in history. Another factor. that 
makes the outlook for the winter season 
even brigliter is that these large stocks 
are fairly well distributed. By the end 
of the month, gasoline production and 
demand seemed to be near stabilization 
and stocks of this product were making 
starts toward higher ground. 


Production from U. S. oil fields aver- 
aged 5,621,000 barrels daily during Oc- 
tober to set a new all-time peak. That 
was an increase of 199,000 barrels a day 
over output during September, the pe- 
riod during which California’s produc- 
tion was most sharply cut. The previous 
crude production record had been 5,577,- 
000 barrels daily in August of this year. 


Crude Oil and Refined Products Trends 
(THOUSANDS OF BARRELS) 






































DISTILLATE RESIDUAL 
CRUDE OIL GASOLINE FUEL FUEL 
Pro- | Runsto| Stocks Pro- Stocks Pro- Stocks Pro- Stocks 
duction | Stills End of | duction | End of | duction| End of | duction| End of 
MONTH Daily Daily | Month | Daily | Month | Daily | Month | Daily | Month 
1945: 
January mt 4,756 4,680 221,737 | 2,004 91,666 663 31,695 | 1,350 44,347 
February........| 4,767 4,817 220,221 | 2,194 97,457 724 27,210 | 1,326 39,760 
March. .... 4,804 4,719 223,988 | 2,124 97,447 675 26,729 | 1,273 35,451 
Cae 4,807 4,774 224,229 | 2,127 90,804 681 29,148 | 1,289 34,418 
ee 4,887 4,913 223,151 | 2,179 88,530 708 29,511 | 1,341 34,333 
June............] 4,859 4,989 218,218 | 2,166 86,128 730 32,440 | 1,351 606 
Peo 4,897 5,001 216,638 | 2,281 85,582 713 36,276 | 1,351 38,341 
August. . 4,870 4,928 215,135 | 2,269 84,003 701 41,245 | 1,329 42,227 
September 4,423 4,275 220,319 | 1,933 74,574 640 45,059 | 1,139 42,822 
October. ....... 4,284 4,244 221,246 | 1,888 76,805 613 45,479 | 1,176 42,008 
November 4,517 4,624 218,916 | 2,156 86,540 665 44,562 | 1,265 41,322 
December 4,472 4,574 218,763 | 2,056 97,676 683 35,778 | 1,245 37,158 
1946: 
January...... 4,625 4,520 223,442 | 1,914 102,394 787 28,990 | 1,224 34,573 
February 4,719 4,651 227,220 | 1,884 104,836 823 25,511 | 1,243 34,008 
March. ...... 4,414 4,661 221,400 | 1,900 104,161 815 29,922 | 1.213 32,995 
April. 4,673 4,663 222,480 | 1,943 98,744 773 32,064 | 1,247 35,206 
a 4,785 4,794 221,592 | 2,016 93,960 753 33,385 | 1,220 38,932 
ea 4,896 4,836 223,140 | 2,055 91,971 777 38,824 | 1,219 41,492 
July... 4,922 4,856 224,351 | 2,102 87,778 793 46,439 | 1,163 45,446 
August....... 4,836 4,856 224,157 | 2,189 86,745 765 54,068 | 1,159 48,186 
September... . .. 4,790 4,839 222,417 | 2,143 87,021 796 62,019 | 1,150 54,012 
tober... ... 4,785 4,736 222,177 | 2,117 85,952 788 76,780 | 1,090 55,580 
November... . 4,823 4,684 226,453 | 2,162 88,587 791 68,145 | 1,101 52,735 
December... .... 4,725 4,789 224,473 | 2,168 92,742 805 59,912 | 1,159 47,094 
1947: 
January 4,671 4,739 223,848 | 2,078 99,623 778 48,197 | 1,174 41,550 
February 4,810 4,820 225,121 | 2,089 103,672 777 36,901 | 1,228 48,480 
wm “yee 4,908 4,843 228,981 | 2,076 105,679 825 31,423 | 1,222 37,403 
pO ee 4,974 4,707 235,710 | 2,037 101,724 764 30,268 | 1,148 36,455 
uckeeds 5,033 4,947 237,768 | 2,128 95,209 805 34,279 | 1,204 39,992 
' 35 ae 5,099 5,120 237,278 | 2,258 89,774 807 39,676 | 1 43,515 
Sa 5,137 §,221 230,974 | 2,302 86,903 847 46,444 | 1,244 600 
August... 5,173 5,260 228,523 | 2,383 85,849 869 54,707 | 1,245 51,334 
September 5,251 5,236 225,258 | 2,375 84,360 911 59,764 | 1,237 52,578 
October 5,320 5,253 226,666 | 2,371 82,584 938 63,252 | 1,260 2,502 
November 5,291 5,291 225,462 | 2,332 87,551 942 61,334 | 1,245 52,455 
December 5,337 5,350 224,929 | 2,347 92,303 992 51,081 | 1,282 47,091 
1948: . 
January. . 5,283 5,348 223,430 | 2,328 102,167 | 1,082 41,036 | 1,278 44,636 
February 5,353 5,380 224,880 | 2,264 110,999 | 1,127 34,590 | 1,295 43,156 
March. ....... 5,406 5,387 227,408 | 2,252 111,949 | 1,050 32,214 | 1,307 41,945 
April... 5,484 5,540 227,278 | 2,396 109, 978 34,514 | 1,303 43,301 
fae 5,502 5,668 223,820 | 2,486 108,552 992 40,781 | 1,314 48,518 
SUR nok vo ce 5,544 5,632 223,481 | 2,529 104,518 998 48,352 | 1,280 52,465 
CS 5,522 5,631 223,124 | 2,494 98,839 994 58,725 | 1,264 58,431 
August... 5,577 5,621 224,211 | 2,532 95,445 | 1,038 68,818 | 1,248 096 
September 5,422 ° 226,631 ° 91,318 ° 76,892 ° 68,098 
~e 5,621 5,581 231,006 | 2,474 91,847 | 1,062 81,815 | 1,287 72,214 
October. 1948 
Changes 
In Month. ...... +199 . +4,375 ° +529 ° +4,923 ° +4,116 
In One Year +301 | +828 +4,340 | +103 +0,263 | +124 | +18,563 27 | +19,712 
In Two Years +836 | +845 +8,829 | +357 +5,895 | +274 +5,035 | +197 | +16,634 























* Not available because of California strike. 


Daily production in October of last year 
averaged 5,320,000 barrels. . 


As a result of increased production 
and cut-back refinery runs, refinable 
crude stocks rose to their highest leye! 
since June, 1947. The gain during the 
month amounted to 4,375,000 barrels ang 
boosted the U. S. total to 231,006,000 


barrels. 


Runs to refinery stills averaged 5,58]. 
000 barrels a day during October, a 
lower rate than was maintained during 
the mid-summer months. September’s 
data is not available due to the West 
Coast refinery shutdown; therefore, no 
comparison can be made with that 
month. However, October’s refinery 
runs of 5,581,000 a day failed to match 
August’s and July’s average-runs of 
5,631,000 and 5,621,000 barrels, respec. 
tively. A year ago refineries charged 
their stills with an average of 5,253,000 
barrels a day. 


Manufacture of gasoline, including 
natural gasoline blended, was lower dur- 
ing October than it was in August, but 
still stocks showed a small increase for 
the first time this season. A gain of 
529,000 barrels during the month raised 
stocks of finished and unfinished gaso- 
line to a grand total of 91,847,000 bar. 
rels, That amount was 9,263,000 barrels 
more than was in storage a year earlier, 
This product is now at the point of the 
year when production more than takes 
care of market needs and stocks can 
start to build for the heavy motoring 
season that will come next spring. 


































Enough Oil for U. S. Use 
In Next Decade Foreseen 


Strong assurance that the United 
States can have ample supplies of petro- 
leum products during the next ten years 
was given by Leonard F. McCollum, 
president of. Continental Oil Company, 
in a speech before the API at Chicago. 
He was discussing the report of an API 
committee, of which he was chairman. 


“Total availability of petroleum and 
petroleum products for consumption in 
the U. S. will increase substantially dur- 
ing the ten years, 1949-1958, inclusive,” 
concluded the “Report on the Long- 
Term Availability of Petrolecm.” 


“The study shows,” said the report, 
“that petroleum liquids from natural 
sources will be available within the U.S. 
in substantially increasing amounts; that 
under favorable conditions there will be 
increasing amounts of petroleum readily 
available from other areas in both the 
Western and Eastern Hemispheres for 
importation into the U. S. if needed; and 
that there are abundant sources of raW 
materials within the U. S. from which 
petroleum products can be produced 
synthetically to supply all needs if it 
becomes necessary or advisable to pro 
duce them by this method. In short, this 
nation can continue to grow through 
the use of petroleum products as 4 m@ 
jor source of energy.” 

The report pointed out that petroleum 
products for consumption in the V, » 
may be obtained from three princi 
sources: 1) domestically produced crude 
petroleum \.and natural gas liquids; 
synthetic production from natural 84% 
oil shale and coal; and 3) petroleu@ 
produced in foreign countries. All three 
sources were considered in the survey 
with detailed estimates shown for ™F 
five years 1949-1953, inclusive, 49 
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gore general analysis for the five years 
1954-1958. 


Estimate of Production 
Domestic production of crude petro- 


am will average about 5% million bar- , 


els daily in 1948, and the committee 
stimated it would increase in 1949 to a 
ange of 5,670,000 to 5,850,000 barrels 

wily or an average estimate of 5,760,000 
nily; in 1950 to range of 5,840,000 to 
6150,000 or average of 5,995,000 daily; 
9 1951 to 5,970,000 to 6,410,000 or aver- 
age of 6,190,000; in 1952 to 6,050,000 to 
6610,000 or average of 6,330,000; and in 
10953 to range of 6,080,000 to 6,770,000 
or average of 6,425,000 daily. 

Domestic output of natural gas liquids 
in 1948 will average about 400,000 bar- 
ls daily. The committee estimated this 
would increase in 1949 to 450,000 barrels 
ily; in 1950 to a range of 470,000 to 
0,000 barrels daily or an average of 
475,000 daily; in 1951 to 490,000 to 510,- 
0 or an average of 500,000; in 1952 to 
$10,000 to 530,000 or average of 520,000; 
and in 1953 to 520,000 to 550,000 or an 
average of 535,000 barrels daily. 

Combining the figures for crude petro- 
lum and for natural gas liquids gives 
total volume of natural liquid hydrocar- 
bons. This total is about 5,900,000 bar- 
rels daily for 1948. It will increase, ac- 
cording to the estimates, in 1949 to a 
range of 6,120,000 to 6,300,000 barrels 
daily or an average of 6,210,000 daily; 
in 1950 to 6,310,000 to 6,630,000 or aver- 
age of 6,470,000; in 1951 to 6,460,000 to 
6,920,000 or an average of 6,690,000; in 
1952 to 6,560.000 to 7,140,000 or an aver- 
age of 6,850,000; and in 1953 to 6,600,000 
to 7,320,000 or average of 6,960,000 daily. 
\s compared with the 1948 production 
f 5,900,000 barrels daily in 1948, the 
average of the upper and lower range of 
estimated availability equals 6,960,000 
barrels per day in 1953, an increase of 
1,060,000 daily over 1948. The probable 
range in availability from this average 
igure of 6,960,000 barrels daily varies 
from a minimum of 6,600,000 barrels per 
day in 1953 to an upper figure’ of 
7,320,000 barrels daily for that year. The 
lower range represents an increase of 
10000 barrels daily during the five 
years over 1948 production, whereas the 
upper range is equivalent to a 1,420,000- 
barrel per day increase over the 1948 
output, 

The report does not indicate any sharp 
or substantial decline in the availability 
of domestically produced crude petro- 
um and natural gas liquids during 
the second five-year period, 1954-1958, 
though it did not attempt to predict 
whether that period would bring a 
moderate decline, a maintenance of ex- 
isting levels, or a continuing increase 
atter 1953. 


The Synthetic Picture 
_Supplementing the natural petroleum 
liquids produced in the U. S. during the 
next five years, the estimated availabil- 
ity of petroleum products from synthetic 
Processes, under foreseeable economic 
conditions, is relatively small, stated the 
report, with the volume reaching ap- 
proximately 30,000 barrels daily of oil 
Products converted from natural gas by 
1953. “However,” the report continued, 
technically feasible and operable proc- 
esses for the conversion of natural gas, 
oil shale, and coal to oil products have 

en developed, and large sources of 
supply of those raw materials exist.” 
troduction of foreign petroleum is 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 


(All figures in thousands of barrels—add 000) 











Crude Oil Gasoline Gasoil and Distillate Residual Fuel 
Trends in Production} Runs to Stecks | Production} Stocks | Production} Stocks | Production] Stocks 
Week Daily Stills Daily) Week End| Weekly | Week End| Weekly | WeekEnd| Weekly | Week End 
1947: 

January 25. 4,672 4,820 221,655 14,624 99,801 5,630 50,257 8,224 48,558 
February 22 4,786 4,860 224,580 14,668 904 5,929 739 9,532 44,919 
March 29... 4,865 4,843 225,720 14,396 107,576 5,969 32,737 8,668 43,364 
April 26...... 4,930 4,725 | 234,051 14,213 860 5,435 32,286 8,186 42,668 
ay 31... 5,024 5,000 239,370 14,709 95,867 5,732 36,032 8,910 224 
June 28...... 5,109 5,093 236,221 16,070 91,806 5,606 41,721 8,298 48,490 
July 26 5,084 5,162 231,357 16,142 85,812 5,708 47,097 8,738 52,497 

August 30 5,157 5,209 228,281 16,753 105 5,919 808 8,962 55, 

September 27 5,196 5,290 4,994 16,501 82,472 6,136 406 8,580 56, 
October 25. . 5,295 5,165 224,308 16,529 82,003 6,638 62,609 8,666 57,419 
November 29 5,257 5,309 224,540 16,667 86,319 6,382 61,988 8,405 56,747 
— 27 5,285 5,543 222,770 17,013 91,269 7,042 50,324 9,698 51,896 
January 31. 5,318 5,434 221,663 15,986 102,973 7,690 40,580 9,141 50,839 
February 28 5,387 5,463 220,507 15,796 111,040 7,963 33,836 8,824 49,206 
March 27... 5,377 5,324 222,814 15,783 112,991 7,682 30,717 8,854 8,334 
April 24. . 5,415 5,517 221,652 16,515 111,128 6,831 237 8,877 49,572 
5,452 5,715 221,703 17,827 107,185 7,054 38,641 9,508 55,146 
June 26. . 5,494 5,674 222,081 17,938 104,178 7,200 45,166 8,858 58,812 
July 31... 5,455 5,718 223,137 17,646 99,116 6,823 56,661 9,080 65,713 
August 28 5,529 5,682 222,170 17,722 95,504 7,491 66,321 8,818 70,853 
September 25 *5,343 4,789 | *226,072 15,100 78,669 5,997 61,884 6,380 37,326 
October 30... . 5, 5,626 230,633 17,569 91,925 7,679 81,593 8,853 81,299 
November 27. . 5,617 5,721 | 234,170 17,317 93,802 7,476 85,151 9,477 86,192 
































* Total U.S. All other September 25 figures do not include California, due to strike. 


t November 20. 


estimated by the committee to increase 
substantially during the five years 1949- 
1953. Total estimated production of 
crude petroleum in the foreign nations 
of the Western Hemisphere (for use in 
those foreign nations and for export) is 
expected to increase from 1,750,000 bar- 
rels daily in 1948 to 2,490,000 barrels 
per day in 1953, and in the Eastern 
Hemisphere exclusive of Russia from 
1,500,000 barrels daily in 1948 to 2,520,- 
000 barrels per day in 1953. 

“Although it was beyond the scope of 
the study to estimate future distribution 
of this foreign oil between consuming 
areas of the world,” stated the report, 
“these increases in total foreign produc- 
tion should increase the availability from 
these sources for consumption in the 
U. S. In this connection, it is important 
to note that consumption within the 
principal foreign oil-producing countries 
is relatively small, and the largest part 
of the output of those countries is avail- 
able for use in other areas.” 


Sinclair Meets Increased 
Posted Price for Crude 


Possibility of a general crude price ad- 
vance was increased in late November 
when Sinclair Prairie Oil Company, a 
large purchaser, raised its postings 35 
cents a barrel. 

Having increased prices by 35 cents 
a barrel in all fields where it purchases, 
effective November 24, Sinclair Prairie 
became the first major company to meet 
a similar increase posted September 28 
by Phillips Petroleum Company. Phil- 
lips raised prices in Texas, Oklahoma, 
Kansas, and Arkansas. Sinclair also 
posted increases in those states and 
through its affiliate, Sinclair Wyoming 
Oil Company, it extended the increase 
into the Rocky Mountain states. Follow- 
ing Sinclair’s increases, Premier Oil Re- 
fining Company, purchasing crude in the 
East Texas field and several other areas, 
also raised its postings 35 cents. Phillips 
Petroleum Company announced on No- 
vember 26 that it was increasing its 
crude prices 35 cents a barrel at all 
points in Montana where it posts a 
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schedule of prices as a purchaser, effec- 
tive November 24, having been the first 
major purchaser to post an increase in 
that area. These increases put top post- 
ings of Sinclair, Premier, and Phillips 
at $3 per barrel for 40-gravity and above. 

Other major companies have resisted 
the increases initiated by Phillips, and 
it was indicated that they might con- 
tinue to do so even after Sinclair met 
the Phillips prices. At Tulsa after the 
Sinclair increase, O. C. Schorp, president 
of The Carter Oil Company, subsidiary 
of Standard Oil Company (New Jersey), 
stated that his company’s “supply pos?- 
tion is satisfactory, and so long as this 
continues to be the case, The Carter Oil 
Company does not plan to change its 
price postings.” 

Officials of Phillips Petroleum Com- 
pany have made several public state- 
ments in recent weeks asserting that it 
intended to maintain its new schedule. 

Both crude oil prices and product 
prices have been increased in California 
in recent weeks, although the crude price 
changes have been limited to independ- 
ent purchasers. 

Weakening of the price structure for 
Pennsylvania grade crude was mani- 
fested when Valvoline Pipe Line Com- 
pany of Freedom, Pa., reduced Zanes- 
ville Pennsylvania grade crude from $4.49 
to $3.95 a barrel, effective November 16. 
E. M. Craig, head of the company, said 
the price was reduced “because supply 
exceeds the demand.” 


Premium Fuel Unnecessary — 
For Present Passenger Car 


United States motorists are spending 
$250 million a year unnecessarily for 
premium motor fuel, Ray Cory, 
chairman of the Committee on Con- 
sumer Relations, recently told members 
of the American Automobile Associa- 
tion. The majority of passenger cars 
now in use were designed for regular 
grade gasoline, he said. Findings were 
based on a report by the federal speci- 
fications board and a special survey 
among members of the technical com- 
mittee of the AAA contest board. 
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THE )WONTHIN THE INDUSTRY 
Annual API Sessions Attract Record 


Attendance; Three New Vice Presidents 


C. C. PRYOR, Associate Editor 


A record-breaking total of over 5200 
oil men from all sections of the United 
States participated in the symposiums, 
group discussions, and general sessions 
during the 28th Annual Meeting of the 
American Petroleum Institute in Chi- 
cago, November 8, 9, and 10. The heavy 
calendar of technical meetings involved 
160 separate sessions on refining, mar- 
keting, and transportation. 


William R. Boyd, Jr., re-elected presi- 
dent of API, in his opening address, 
told the assembly that API has con- 
tributed greatly to keeping alive the 
spirit of industrial adventure, and has 
helped the industry to thrive in a climate 
of economic freedom. The American pe- 
troleum industry’s greatest asset is API, 
he said. Boyd reported that some 50,000 
oil men serve on 2980 Institute-affiliated 
committees. Through research and edu- 
cation programs, the Institute has made 
a major contribution to the public’s 
knowledge and understanding of the oil 
industry, he said, and added that this 
has helped to bring about “the more 
progressive oil industry.” 


Boyd told the meeting that API did 
nothing that any interested oil man could 
not know or any interested government 
official could not find. out merely by 
asking. He defended the API against 
charges sometimes made against it in 
and out of the oil industry. He pointed 
out two limitations upon API’s activities 
—the anti-trust laws and the inability 
of the industry itself to agree on what 
should be done. In reply to charges 
that big companies were dominating API 
and putting little fellows out of business, 
Boyd told the assembly that members 
of the board of directors has so many 
men who are and should be classed as 
independent that the so-called big com- 
panies do not numerically predominate. 
If the API board was putting the little 
fellows out of business, he said, the in- 
dependents would know it and that 
would raise “unshirted hell.” 


New Vice-Presidents 

The API board of directors elected 
three new vice presidents to replace 
three not eligible for reelection: R. L. 
Wheelock of Wheelock & Collins, Cor- 
sicana, Texas, for production; Chester 
F. Smith of Standard Oil Company 
(New Jersey), for refining, and J. How- 
ard Marshall of Ashland Oil & Refining 
Company, Ashland, Ky., for marketing. 

Re-elected officers, included President 
Boyd, W. Alton Jones, Cities Service 
Company, New York, vice president for 
transportation; L. S. Wescoat, The Pure 
Oil Company, Chicago, treasurer; and 
Lacey Walker, secretary and assistant 
treasurer. 

Newly elected to the board of direc. 
tors were Hines H. Baker, Humble Oil 
& Refining Company, Houston; Rodney 
S. Durkee, Lane-Wells Company, Los 
Angeles; Frank L. Herford, Murray 
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Brooks Hardware Company, Shreveport; 
A. E. Johnson, Argo Oil Corporation, 
Denver; J. A. Lentz, Continental Oil 
Company, Denver; M. H. Robineau, 
Frontier Refining Company, Denver, and 
C. R. Williams, The Chicago Corpora- 
tion, Corpus Christi. 

Elected to the executive committee of 
the board were T. H. Barton, Lion Oil 
Company, El Dorado, Arkansas; J. C. 
Donnell, II, Ohio Oil Company, Findlay, 
Ohio, and W. T. Holliday, Standard Oil 
Company, (Ohio), Cleveland. 


OIIC Reports 


The Oil Industry Information Com- 
mittee in its report, submitted by Wil- 
lard W. Wright, New England regional 
manager for Sun Oil, and newly elected 
head of district chairmen’s organization, 
said that agreement was unanimous that 
the oil industry public relations job 
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Society Automotive Engineers, Annual 
— no Detroit, Book-Cadillac 
otel. 








American Society for Testing 
Materials, Spring Meeting and 
ASTM Committee week, Chicago, 
Hotel Edgewater Beach. 








MAR, 
7-10 | National Association of Corrosion 
Engineers, Annual Convention, 
Cincinnati. 
Chicago Technical Societies Council, 
Annual Chicago Production Show. 
Chicago, Hotel Stevens. 


14-17 


27 
April 1| American Chemical Society, Division 

of Petroleum Chemistry, Spring 

Meeting, San Francisco. 
Western Petroleum Refiners Associa- 


tion, San Antonio, Plaza Hotel. 





28-30 





APRIL 
4— 7 | American Petroleum Institute, 
Refining Division, Mid-Year 
Meeting, Houston, Shamrock 
Hotel. 

American Society of Lubrication 
Engineers, Annual Meeting, 

New York, Pennsylvania Hotel. 

National Association of Corrosion 
Engineers, Cincinnati, Nether- 
lands-Plaza Hotel. 

Western Metal Congress and Exposi- 
tion, Los Angeles, Shrine Civic 
Auditorium. 

Southwestern Gas Measurement 
Short Course, Norman, University 
of Oklahoma. . 

National Petroleum Association, 
Cleveland, Hotel Cleveland. 

Natural Gasoline Association of 
America, Fort Worth, Texas Hotel. 





American Gas Association, Natural 
Gas Department, S 2 Meeting, 
—— Lick, French Lick Springs 

otel. 

Liquefied Petroleum Gas Association, 
Annual Convention and Trade 
Show, Chicago, Palmer House. 

National Fire Protection Association, 
San Francisco, Fairmont Hotel. 

The Natural Gas and Petroleum 
Association of Canada, Annual 

Meeting, Hotel London, London, 

Ontario. 








could be done only at the grass roots 
level and not by national advertising o, 
national publicity. The committee oyt. 
lined its proposed 1949 working plan 
and said that it expected to reappraise 
field efforts, use surveys and tests to 
assure advertising effectiveness, and de. 
velop an industry motion picture besides 
planning special events of national im. 
portance. 

The 1949 budget proposed was $1, 
850,000, about the same as for 1948, Dis. 
bursements for 1948 totaled about $1- 
610,053. The report stated that no in- 
crease in the national organization was 
recommended; study anad investigation 
of field organization is scheduled, with- 
out recommendation for changes at pres- 
ent; shift of more editorial load to API 
Deartment of Information; fewer pieces 
of printing more carefully prepared; ad- 
vertising schedule to include five groups 
of publications, consisting of: 1) general 
national magazines, 2) general maga- 
zines in rural areas, 3) magazines reach- 
ing opinion leaders, 4) magazines reach- 
ing editors, and 5) oil trade press; spot 
survey checks will assure efficient ex- 
penditure of money, to measure results, 
and assure efficiency of operation; and 
special events for 1949 will be developed 
and presented to public relations com- 
mittee at a future date. 


Appointment of five members of the 
API board to serve on the general 
committee of the API’s refining division 
was made by President Boyd on the last 
day of the annual meeting. They serve 
in addition to the members elected by 
the division itself. 


Included in the group are R. B. An- 
derson, Waggoner Estate, Vernon, 
Texas; Paul G. Blazer, Ashland Oil and 
Refining Company, Ashland, Ky.; Clyde 
M. Boggs, The Kanotex Refining Com- 
pany, Arkansas City, Kans.; Reid Bra- 
zell, Leonard Refineries, Inc., Alma, 
Mich.; and E. J. Henry, The Atlantic 
Refining Company, Philadelphia. 


The final group session of the meeting 
elected members to the general commit- 
tee of the Division of Refining as fol- 
lows: 


Sinclair Refining Company, 
New York; D. F. Benton, Root Petroleum 
Company, Shreveport, La.; James T. B. 
Bowles, Crown Central Petroleum Corporation, 
Baltimore; H. G. Burks, Esso Standard Oil 
Company, New York; George H. Burrus, Col- 
Tex Refining Company, Oklahoma City; ; 

H. S. Chase, Tide Water Associated Oil 
Company, New York; Earle M. Craig, Free- 
dom-Valvoline Oil Company, Freedom, Pa.; 
John A. Crawford, Wisconsin Oil Refining 
Company, Sheboygan, Wis.; G. A. Davidson, 
Standard Oil Company of California, San 
Francisco; C. E. Davis, Shell Oil Company, 
Inc., New York; D, E. Day, Richfield Oil Cor- 
poration, Los Angeles; John C. Day, Western 
Petroleum Refiners Association, Tulsa; J. H. 
Dunn, Shamrock Oil and Gas Company, Ama- 
rillo, Texas; E. E. Ebner, Quaker State Oil 
Refining Corporation, Emlenton, Pa.; 

H. W. Ferguson, Humble Oil & Refining 
Company, Houston; A. P. Frame, Petroleum 
Advisers, Inc., New York; M. Halpern, The 
Texas Company, New York; John Hancock, 
Hancock Oil Company, Long Beach, Calif.; 
Basil Hopper, Union Oil Company of Califor- 
nfa, Los Angeles; H. Y. Hyde, Tide Water 
Associated Oil Company, San Francisco; F. B. 
Koontz, . Mid-Continent Petroleum Company, 
Tulsa; 

J. A. LaFortune, Warren Petroleum Cor 
poration, Tulsa; J. Porter Langfitt, The Pure 
Oil Company, Chicago; Harry A. Logan, Elk 
Refining Company, Charleston, W. Va.; R. 
Luton, The Ohio Oil Company, Robinson, Il; 
Maurice Machris, Wilshire Oil Company, L0s 
Angeles; P. S. Magruder, General Petroleum 


W. R. Argyle, 
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Corporation, Los Angeles; E. B. McConnell, 
The Standard Oil Company (Ohio), Cleveland, 
Ohio; F. W. McCurry, Darby Oil Company, 
Wichita, Kan.; W. E. Moody, Deep Rock Oil 
Corporation, Cushing, Okla.; L. W. Moore, 
Pan American Petroleum and Transport Com- 
pany, New York; 

John W. Newton, Magnolia Petroleum Com- 
pany, Beaumont, Texas; G. G. Oberfell, Phil- 
lips Petroleum Company, Bartlesville, Okla. ; 
Harold G. Osborn, Continental Oil Company, 
Ponca City, Okla.; I. A. O'Shaughnessy, Globe 
Oil & Refining Company, St. Paul, Minn.; Max 
G. Paulus, Standard Oil Company (Indiana), 
Chicago; J. B. Rogerson, Lion Oil Company, 
El Dorado, Ark.; 

E. L. Shea, Ethyl Corporation, New York; 
w. A. Slater, Gulf Oil Corporation, Pittsburgh; 
c. §. Teitsworth, Socony-Vacuum Oil Com- 
pany, Inc., New York; C. H. Thayer, Sun Oil 
Company, Philadelphia; R. L. Tollett, Cosden 
Petroleum Company, Big Spring, Texas: J. W. 
Vaiden, Skelly Oil Company, Tulsa; John S. 
Wertz, The Vickers Petroleum Company, Inc., 
Wichita, Kan.; and W. S. Zchrung, The 
Pennzoil Company, Oil City, Pa. 


Esso To Construct Unique 
Six-Story Office Building 


Construction of a six-story main office 
building—designed so that changes in 
layout can be made overnight—started 
last month at the Baton Rouge refinery 
of Esso Standard Oil Company. The 
project, which will also include a two- 
story cafeteria, is expected to be com- 
pleted in early 1950. 

To meet the space requirements of 
the changing and expanding oil industry, 
a rectangular building, convenient in 
length and economical in width was con- 
ceived. Small standardized private of- 
fices were utilized for employe efficiency. 
No heavy exterior columns project into 
the offices, which are formed by re- 
movable metal partitions. 

The windows are spaced uniformly 
and continuously on four-foot centers, 
and partitions can be placed anywhere 


on the four-foot module. The air con- 
ditioning grilles are also designed for 
four-foot modules, making no change 
necessary when partitions are moved. 


Lighting fixtures hook into the ceiling 
toa bus-bar system and can be increased 
in number, shifted or removed in a few 
minutes. Cellular steel floors make it 
possible to install outlets for telephones, 
desk lights or business machines any- 
where they are needed. 


Kentucky Standard 
Promotes Two Officials 


Standard Oil Company (Kentucky) 
has promoted W. F. Roth to vice presi- 
dent and director and David F. Cocks 
to vice president and treasurer. Roth 
was tormerly assistant to the president, 
and Cocks was formerly secretary and 
treasurer of the company. 


Du Pont Increases Price 


E. I. duPont de Nemours and Com- 
pany, Inc., has increased its price of 
tetraethyl lead anti-knock compounds 
lor gasoline approximately 7 percent. 
Che rise reflects recent increased pro- 
@uction costs, especially a November 1 
advance of more than 10 percent in the 
Price of metallic lead, it was explained. 

The new prices will be about 38.9 
cents a pound for tetraethyl lead com- 
pound-motor mix and 42.2 cents a pound 
®r anti-knock compound-aviation mix. 
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Ramsey Markey 


J. A. Ramsey, J. P. Markey 
Promoted By Continental 


J. A. Ramsey, superintendent since 
1945 of Continental Oil Company’s 
Wichita Falls, Texas, refinery, has been 
named superintendent of the company’s 
$9,200,000 refinery under construction at 
Billings, Mont. He will assist in direct- 
ing construction of the plant, due to be 
completed in 1949. 

Succeeding Ramsey as superintendent 
of the Wichita Falls refinery is J. P. 
Markey, formerly assistant superintend- 
ent there. 

Superintendent of the Conoco refinery 
at Glenrock, Wyo., from 194] to 1945, 
Ramsey joined the company in 1926 as 
a pipefitter’s helper. 

Markey moves into the Wichita Falls 
superintendency after an 18-year period 
with Continental, in which he began as 
a tester at Ponca City, following gradu- 
ation from Loyola University, New Or- 
leans. He served as resident chemist of 
the company’s Denver refinery, went to 
Farmington, N. M., in 1937 to become 
refinery superintendent there, and was 
transferred to Wichita Falls in 1941 as 
assistant superintendent. 

Norman Newton, resident chemist at 
Wichita Falls. since 1937, has been pro- 
moted to assistant superintendent, suc- 
ceeding Markey. He is a chemical en- 
gineering graduate of Purdue Univer- 
sity. and joined Continental as a chemist 
at Florence, Colo., in 1925. 

Malcom Lider, a graduate of Baylor 
University. Waco, Texas, began work 
with Continental in 1940 as a tester at 
Wichita Falls and now is advanced from 
assistant resident chemist to resident 
chemist, succeeding Newton. 

M. E. Oliver, a graduate of the Uni- 
versity of Kansas, came to Continental’s 
Ponca City refinery in 1947 as analytical 
chemist and now is transferred to 
Wichita Falls as assistant resident chem- 


. ist, succeeding Lider. 


API Houston Chapter Award 


Robert A. Cunningham, senior me- 
chanical engineering student at Rice In- 
stitute. has been awarded the American 
Petroleum Institute, Houston Chapter 
scholarship for 1948. 

Selection of the most outstanding en- 
gineering student at Rice for the annual 
award is based upon scholarship, charac- 
ter, leadership and ability. Professor L. 
B. Ryan of Rice Institute headed the 
scholarship commitee. 


Heads Du Pont Ammonia 


Dr. Emil D. Ries has been appointed 
general manager of the ammonia de- 
partment of E. I. duPont de Nemours 
and Company, Inc. Assistant general 
manager since July, 1946, he succeeds 
Walter Dannenbaum, who became a 


vice president, director, and member of 
the executive committee of the com- 
pany, November 15. 

Dr. Ries has been with Du Pont 
since 1930. 


Sun Oil Elects Ray Anders 
Director of Purchases 


Ray H. Anders has been elected direc- 
tor of purchases of Sun Oil Company 
to succeed Henry Thomas, who retired 
December 1 after 36 
years of service. Un- 
til recently manager 
of Sun’s Industrial 
Products Depart- 
ment, Anders will be 
assisted by Roy A. 
Hurst, assistant di- 
rector of purchases. 

Anders was gradu- 
ated from Pennsyl- 
vania State College 
with a B.S. degree 
in chemistry and was 
first employed by 
George W. Blabon 
Corporation (now 
Sloan-Blabon Company), Pittsburgh. He 
later served as the Allentown, Pa., man- 
ager of The B. F. Goodrich Company. 

Joining Sun Oil Company in 1929 as 
an industrial products salesman in the 
Trenton (N. J.) district, in 1937 he be- 
came manager of industrial product sales 
in the Philadelphia division. In Sep- 
tember 1944. he was named assistant 
manager of the industrial products de- 
partment and in January 1946 succeeded 
Frank R. Markley (now Sun’s general 
sales manager), as manager of the de- 
partment. 





Anders 


C. D. Fentress Made Oil 
And Gas Refining Director 


Carroll D. Fentress last month was pro- 
moted to director of refining in the Oil 
and Gas Division of the Department of 
the Interior. He has been a petroleum 
technologist and special assistant in the 
division since August, 1946. 

Attending the University of Richmond 
and later Massachusetts Institute of 
Technology, Fentress received his B.S. 
in chemical engineering in 1934 and his 
M.S. in 1935. In the Army, he was with 
PAW’s refining division where he had 
charge of activities relating to the con- 
struction and operation of 25 govern- 
ment-owned aviation gasoline plants. 
When the war was over Fentress joined 
the staff of the Oil and Gas Division. 

He is a member of the American In- 
stitute of Chemical Engineers and the 
American Chemical Society. 


Jersey Standard and Socony 
Acquire Aramco Holdings 


Standard Oil Compary (New Jersey) 
and Socony-Vacuum Oil Company have 
acquired stock interests in Arabian 
American Oil Company and Trans- 
Arabian Pipe Line, its subsidiary. Thirty 
percent of the stock of the company 
will be purchased by Standard and ten 
percent by Socony-Vacuum. Remaining 
stock is held by Standard Oil Company 
of California (30 percent) and The 
Texas Company (30 percent). 

When the arrangement was made for 
the purchase of the stock by the two 
companies, each guaranteed loans to 
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Ethyl Laboratories interpret 
engine trends 


HAT is likely to be the trend of engine design in 
the future? Will the fuels required by these future 
engines be radically different from present-day fuels? 
These are just two of the many questions facing re- 
finers at this critical period in the industry’s history. 
Because changes in engine design almost always mean 
compensating changes in fuel properties, progressive 
refiners will want to be fully informed on possible en- 
gine developments and be ready to produce fuels of 
the required quality. 

In order to help refiners keep abreast of the plan- 
ning of automotive engineers so far as it relates to 
the fuel requirements of engines, it has been Ethyl’s 
policy since its beginning over twenty-five years ago, 
to maintain close contact with the manufacturers of 


























engines and to devote a substantial part of its research 
to extensive investigations of possible future engines. 
Ethyl engineers continuously study the performance 
of a wide variety of fuels in supercharged engines and 
in engines having compression ratios in the range ex- 
pected to be in use in the period ahead. Every effort 
is made to relate the gasoline preferences of engines to 
fuel-hydocarbon types available from petroleum re. 
fining processors. 


Fitting fuels to future engines 


A study of fuels in road vehicles recently completed 
by Ethyl Research Laboratories shows how a gasoline 
may be blended to meet, in the most economical 
way, the antiknock requirement of a future engine. 

The chart shows the road octane number—over a 
range of speeds—for three types of fuels: A—unsatu- 
rated, B—saturated, C—selectively blended. Curves 
are plotted from road ratings obtained on an experi- 
mental valve-in-head engine of 8 to 1 compression 
ratio. Octane requirement of the engine is shown as 
broken line. 

Fuel A, at low speed, has an octane number sil 
units higher than the engine needs, but just meets the 
requirement at high speed. On the other hand, Fuel 
B, at high speed, has an octane number twelve unils 
higher than the engine requirement but has no excess 
of antiknock quality at low speed. Selectively blended 
Fuel C, in contrast to both fuels A and B, satisfies the 
engine requirement curve over the entire speed range 
with virtually no waste of antiknock quality. 


One of Ethyl’s Laboratory Contact Representatives, R. B. Sneed, 
with background knowledge gained from many research projects, 
visits the modern plant of the Leonard Refineries, Inc., at Alma, 
Michigan. He consults with Vice-President John S. Pfarr (right), 
and offers help in interpreting engine developments and their 
effects on future fuel requirements. 
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Aramco, $76% million by Standard and 
$25%4 million by Socony, pending settle- 
ment of the “Red Line” suit. Purchase 
payments will be used to retire the loans 
in both cases. 


Under terms of the Red Line settle- 
ment, participating companies and the 
Iraq Petroleum Company will obtain 
from the operations, on equitable terms, 
one-half crude oil in quantities based 
on its stated requirements rather than 
its proportionate stock interest. Actu- 
ally, participants are entitled to crude 
proportionate to stock holding, but set- 
tlement gives each stockholder the right 
to purchase from other stockholders 
available oil in excess of requirements 
of such other stockho! ‘ers. 


Esso’s Tower Going Up 
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Indicative of the intense efforts being made to 
increase plant capacities is this 139-ton distilla- 
tion tower being lifted into place at the Bayway 
refinery of Esso Standard Oil Company in Lin- 
den, N. J., after a 41-day journey from Cali- 
fornia. The 113-foot tank measures ten feet in 
diameter and is composed of 14 welded sections. 
Scheduled for operation early next year, the 
tower will process about one million gallons of 
gasoline per day. A smaller distillation unit is 
on the left. 


Colorado Engineer's Day 


The Colorado School of Mines . will 
hold its 15th annual Engineer’s Day on 
April 22, 1949, at Golden, Colo. Speakers 
will discuss phases of the mineral indus- 
tnes. Also featured on the program will 
be exhibits and scholarship examinations. 


Industries engaged in or related to 
the discovery, extraction and refining of 
minerals and petroleum may exhibit both 
doors and out. Space is available free 
of charge. Address J. Robert Medaris, 
chairman of the Engineering Day com- 
mittee, Golden, Colo. 


Spaght 


Lacomble Named Chairman 
Shell Development Board 


A. E. Lacomblé, president of Shell 
Development Company, has been elected 
chairman of the board as of Januarv |. 
1949. M. E. Spaght, now vice president 
of Shell Develonment, will succeed La- 
comblé as president. 

Lacomblé’s career in the field of pe- 
troleum research and development began 
when he ioined Shell in 1920 after re- 
ceiving his doctorate in science from 
the University of Leyden in Holland. 
He served for five years in the Dutch 
East Indies and, in 1926, became assist- 
ant superintendent of Shell’s Martinez. 
Calif., refinery. Ten vears later he was 
made vice president in charge of manu- 
facturing for Shell Petreleum Corpora- 
tion in St. Louis. He was elected chair- 
man of the executive committee of Shell 
Development Companv. and succeeded 
to its presidency in 1943. 

Snaght. who has been with Shell for 
15 vears. began as a research chemist 
at the Martinez, Calif., refinery and. bv 
1940, had become manager of Shell Oil 
Comnpany’s manufacturing research and 
development at San Francisco. During 
the next five years, he supervised nlan- 
ning and processing of Pacific Coast 
refining expansion for wartime produc- 
tion. In 1945, he went to Europe as a 
member of the Naval Technical Mis- 
sion and later to Japan as a director of 
the U. S. strategic bombing srrvey. In 
1945, he was made manager of manu- 
facturing west of the Rockies and held 
that position until he was appointed vice 
president of Shell Development Com- 
pany in May, 1946. Before joining Shell, 
Spaght had received his Ph.D. degree 
in chemistry from Stanford Universitv 
and had studied at the University of 
Leipzig. 


Alexander Fraser Reelected 
Chairman Safety Foundation 


Alexander Fraser, president of Shell 
Union Oil Corporation, has been re- 
elected chairman of the Automotive 
Safety Foundation. 

Representing the oil industry in the 
foundation’s official line-up are L. S. 
Wescoat, president, The Pure Oil Com- 
pany, vice chairman for the petroleum 
industry; R. L. Saundefs, vice president, 
The Texas Company, member of the 
operating committee; and Robert G. 
Dunlop, president, Sun Oil Company, 
member of the board of trustees. 


Lacomble 


Military Petroleum Supply 
Organized For Emergency 


A master plan for the organization of 
the handling of military petroleum. sup- 
plies by the three armed services in the 
event of war has been completed by the 
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defense services committee of the Amer- 
ican Petroleum Institute, Rex Smith of 
Skelly Oil Company headed the sub- 
committee, The plan will be submitted 
to Washington for consideration by the 
military. 

In the plan, specific assignments are 
given for all petroleum officers who 
would be needed by the services, ranks 
these officers and states civilian experi- 
ence required. The military will pick 
and assign officer personnel in advance 
of an actual emergency. 

A report has been received by the 
defense services committee that the af- 
filiation program now is virtually com- 
plete in all areas except the South and 
West Coast. 

The Quartermaster Corps has asked 
that the industry cooperate in the prep- 
aration of training aids, manual and 
correspondence courses. Needed will be 
a top petroleum man in Washington to 
co-ordinate this work. 


0. W. Graham Organizes 
Instruments, Inc. in Tulsa 


O. W. Graham has organized in Tulsa, 
Instruments, Inc., and is the company’s 
president. Developer of the gamma ray 
level control instru- 
ment known as the 
“Gagetron,” the com- 
pany Graham heads 
not only serves as 
the national distribu- 
tor of the “Gage- 
tron,” but designs 
and manufactures all 
kinds of electronic 
and mechanical in- 
struments. 

A member of the 
American Institute of 
Electrical Engineers, 
Graham became as- 
sociated with West- 
ern Electric Company in 1937, supervis- 
ing the installation of all types of tele- 
phone equipment, including carrier and 
repeater stations, unattended dial offi- 
ces, ship to shore telephones, radio tele- 
phone, and special alarm circuits for 
Southwestern Bell Telephone Company 
and the U. S. Navy. He is a member of 
the American Institute of Electrical En- 
gineers. 

After the outbreak of war, Graham 
worked in the Texas Development Com- 
pany’s research laboratory under the 
direction of Dr. G. Herzog where he 
developed the “Penetron,” besides as- 
sisting in the development of various 
other types of army equipment. He was 
awarded the government Certificate of 
Appreciation by the National Defense 
Research Committee. 

After Texas Development sold the 
manufacturing rights on the “Penetron” 
to Engineering Laboratories, Tulsa, 
three years ago, Graham worked with 
that company in the manufacture and 
further development of the “Penetron.” 


Graham 


‘Largest’ Pipe Line System 
Now Under Construction 


The Trans-Continental Gas Pipe Line 
Corporation will construct and operate 
a 2250-mile natural gas pipe line system 
to transport natural gas from the lower 
Rio Grande Valley to New York City. 
The project is estimated to cost ap- 
proximately $200 million, with final com- 
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He makes preliminary evaluation of the oxida- 
tion qualities of PARAMINS improved oils with 
this kind of equipment... 


This small but important initial step followed 
by extensive field testing, results in high levels 
of quality and performance required by 
PARAMINS ... 6 


Available to this research technician — and to 
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plete petroleum laborctories. 
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PARATONE —for improved viscosity index. aon c 
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PARADYNE —for improved gasoline. 
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pletion expected in January, «951, and 
grst gas delivery in November, 1950. 

A manager-constructor’s contract— 
largest single contract of its kind in the 
history of the natural gas industry—has 
been let to Fish Engineering Corpora- 
tion, Houston, for the complete design, 
engineering and construction of all 
phases of the project. Fish Engineering 
has been identified with the pipe line 
frm since its organization as consult- 
ing engineers, and has done all engineer- 
ing work to date for FPC, financial, and 
other purposes, The over-all design and 
engineering of the project has been 
completed and detailed design work 
under way. 





Plant at Elk Basin 








With construction past the halfway point, 
Stanolind Oil and Gas Company engineers have 
set April, 1949, as final completion date for the 
new Elk Basin, Wyo., gasoline plant. 

Stanolind is building the plant and will oper- 
ate it for members of the Elk Basin unit agree- 
ment. Major unit members are Stanolind, Con- 
tinental Oil Company, Carter Oil Company, Ohio 
Oil Company and the Mackinnie Oil and Drill- 
ing Company. 

The Elk Basin plant will be unique in several 
respects. While primarily a gasoline plant of 
the conventional type, it will also produce 
sulfur and will generate inert gas for injection 
into the Elk Basin field. 

The plant will produce about 17,000 gallons 
of gasoline and 39,000 gallons of butane and 
propane daily. It will have a capacity of 12 
million cubic feet of feed gas each day. 

Gas from the Elk Basin field is about 20 per- 
cent hydrogen sulfide. In the plant, the hydro- 
gen sulfide will be extracted from the gas and 
processed to recover the sulfur. More than 70 
long tons of sulfur will be produced daily. 


National Oil Policy Stated 


A statement of the industry’s views 
on the question of a national oil policy 
has been completed by the National 


Petroleum Council committee headed 
by A. Jacobsen of Amerada Petroleum 
Corporation. If approved by the Coun- 
cil and Secretary of the Interior Krug 
recommends it to the President, the 
statement “should go a long way to- 
ward helping develop and maintain a 
healthy industry.” 


Clark Acquires Part of 
Frederic Flander Interest 


Frederic Flander, Inc., North Tona- 
wanda, N. Y., has made an agreement 
with Clark Brothers Company, Inc., an 
affiliate of Dresser Industries, Inc., to 
do research development and design 
work on axial flow compressors and gas 
turbines. Under the arrangement Clark 
will manufacture these products and sell 
them through its international sales or- 
ganization. 

Niagara Share Corporation will re- 
main a large stockholder of Flander’s, 
although Dresser has acquired a finan- 
cial interest in the company which will 
continue under local ownership and man- 
agement. 

Flander will continue to do military 
work and all types of research develop- 
ment and experimental work in other 
fields. The company is also engaged in 
atomic research and development and 
in the manufacture and sale of products 
in the field of engineering physics. 


Socony-Vacuum Receives 
Appreciation Certificate 


A certificate of appreciation for an 
outstanding record in employing physi- 
cally handicapped war veterans has been 
presented to the Augusta, Kan., refinery 
of Socony-Vacuum Oil Company, Inc., 
by the national headquarters of the 
American Legion. Socony-Vacuum is 
one of 30 firms throughout the country 
which received such awards. 

Of 536 employes at the refinery, 190 
are veterans of World War II, includ- 
ing 130 employes who returned after 
military service and 60 new ones. In 
addition, 38 World War I veterans are 
employed at the refinery for a total per- 
centage of 42.5. 


Donald Kern Is Patterson's 
Director of Engineering 


Donald Q. Kern has been appointed 
director of engineering of the process 
engineering division of The Patterson 
Foundry and Ma- 
chine Company, New § 
York. He will direct 
an expanding pro- 
gram in the design 
of processes and 
plants for the petro- 
leum, heavy chemi- 
cals, synthetic and 
petrochemical fields. 

Dr. Kern resigned 
last year from Fos- 
ter Wheeler Corpo- 
ration and has since 
completed a book on 
process heat transfer 
which will be pub- 
lished next summer. He has been asso- 
ciated with the graduate school of the 
Polytechnic Institute of Brooklyn for 
the last six years as adjunct professor 
of chemical engineering. 


Kern 
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Coal Gasification 








Pittsburgh Consolidation Coal Company formally 
opened its new pilot plant for the gasification 
of coal (pictured above), at Library, Pa., on 
November 15. At the Library laboratory, one of 
the company’s research buildings, bench-scale 
experimental work on coal carbonization, tar 
refining and coal gasification is done. Work on 
this laboratory scale fortifies the development 
activities of the company as conducted at the 
large pilot plant equipment, The plant was 
designed and build in cooperation with Standard 
Oil Development Company. — 

Embodied into the design of the coal gasifica- 
tion pilot plant is the technique used in fluid 
catalytic cracking units. This handling of solids 
in a fluidized state enables continuous opera- 
tions under closely controlled conditions, Gasi- 
fication in the plant is accomplished by the re- 
action of steam and oxygen with fluidized coal 
or char at a high temperature. The resultant 
product is a mixture of carbon monoxide and 
hydrogen called “synthesis gas.” This gas may 
be produced commercially and sold direct for 
low-Btu fuel uses or for metallurgical purposes, 
enriched to the equivalent of manufactured city 
gas, or fed to a Fischer-Tropsch synthesis reactor 
for production of gasoline and chemicals. 


Noted Chemical Leader 
Dies Suddenly in Berkeley 


Dr. Frederick G. Cottrell, 71, na- 
tionally known chemist and financial 
backer of scientific research, died No- 
vember 16 in Berkeley, Calif. He estab- 
lished Research Associates, Inc., serving 
as its president from 1935 until 1940, 
when he became technical consultant. 
The organization annually finances re- 
search for 200 scientists, the money com- 
ing from profits from one of Dr. Cot- 
trell’s inventions to control smoke par- 
ticles and poisonous gases from indus- 
trial plants. 

Dr. Cottrell received his bachelor of 
science degrees from the University cf 
California and the University of Berlin 
and his Ph. D. from the University of 
Leipzig. Later he taught at the Univer- 
sity of California. 

Dr. Cotrell was associated with the 
Bureau of Mines from 1911 to 1920 and 
from 1921 to 1922, he was chairman of 
the chemistry and chemical technology 
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jivision of the National Research Coun- 
cil. For the next 13 years he was con- 
nected with the Department of Agricul- 
ture. 

He is known to the petroleum industry 
primarily through the application of the 
Cottrell precipitator to the recovery of 
powdered catalysts in the fluid cracking 
nits. This essential part of these plants 
was installed in the many wartime fluid 
units with little background of pilot plant 
work, at a time when a considerable 
number of such units were necessary to 
meet our aviation fuel needs. The plants 
worked satisfactorily and were in gen- 
eral able to achieve or exceed full design 
operation shortly after initial operation. 


E.R. Grey Heads Mexican's 
Refinery at Savannah 


Edward R. Grey has been appointed 
superintendent of the Savannah refinery 
Corporation. 


of Mexican Petroleum 
Starting out in the 
petroleum industry 
when he was in his |. 
early teens, Gray @ 
spent his summer § 
vacations working at 
a refinery at Destre- | 
han, La. 
Shortly after grad- 
uating from Tulane 
University in 1932 
with a degree in 
chemical engineer- 
ing, he was em- 
ployed at the Texas 
City refinery of Pan Grey 
{merican Refining 

Corporation, an affiliate of Mexican 
Petroleum. In 1941, Grey was trans- 
ferred to Mexican Petroleum’s Savan- 
nah refinery as chief engineer, and in 
1944 he was promoted to assistant su- 
perintendent in charge of construction 
and maintenance work. Grey is a mem- 
ber of Alpha Chi Sigma and Sigma 
Phi Delta. 


Parten and Vandeveer are 
Mentioned for Ball’s Job 


Jubal R. Parten, president of Wood- 
ley Petroleum Company, Houston, and 
W. W. Vandeveer, formerly of Alied 
Oil Company, have been mentioned as 
prospective appointees for the post of 
director of the Oil and Gas Division of 
the Department of the Interior. During 
the war both served with PAW, Parten 
as national director of transportation and 
Vandever as director in charge of Dis- 
trict 2 

NPC Chairman Walter S. Hallanan 
and J. Howard Marshall of Ashland Oil 
and Refining Company, met recently 
with Interior Secretary Krug as. repre- 
sentatives of a committee which is to 
recommend a successor to Max W. Ball, 
who resigned effective December 1. 

In accepting Ball’s resignation, Secre- 
lary Krug said that in spear-heading the 
developing of the National Petroleum 
Council as a two-way street for govern- 
ment-industry cooperation and in co- 
ordinating federal oil activities, Ball had 
done a job of lasting benefit to govern- 
ment, industry and the public. 
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Ball will engage in private practice as 
consulting geologist, with headquarters 
in Washington. 





Gearin 


Van Horn 


Lee Van Horn Named Chief 
Process Engineer by Fluor 


Lee Van Horn has been appointed 
chief process engineer for Fluor Corp- 
oration, Ltd., with headquarters in Los 
Angeles, He will direct process research 
and engineering in connection with com- 
pany contracts in refining-plant construc- 
tion. For the past 20 years, Van Horn 
has been connected with the development 
of refining processes, such as hydro- 
forming, fluid catalytic and others. 

Harold Gearin has joined the sales 
staff of Fluor as sales coordinator among 
the company’s various district offices on 
refinery and other construction projects. 
Formerly he held executive sales posi- 
tions with Shell Oil Company and Ben- 
dix Aviation Corporation. 


Private Development of 
Synthetic Fuels Favored 


Favoring the development of the com- 
mercial synthetic liquid fuels industry 
by “private industry” if possible, Sena- 
tor O’Mahoney, chairman of the Interior 
and Insular Affairs Committee, declared 
last month that private industry must, 
however, give due regard to its “social 
responsibility” to the public. 

Oil will be one of the principal sub- 
jects to be studied in the next session 
of Congress, Senator O’Mahoney added, 
but his committee will not start forming 
plans until January. Legislation to pro- 
vide tax-depreciation incentives for pri- 
vate ventures in the commercial syn- 
thetic liquid fuels field will be offered 
again, he said. 


Instrument Society Selects 


The Instrument Society of America 
has selected the Municipal Auditorium, 
St. Louis for its 1949 national conference 
and exhibit September 12-16. 

The 1950 conference and exhibit will 
be held in the Buffalo Auditorium, Buf- 
falo, N. Y. on September 11-15. 


CORRECTION 


In the article, “Acetylene From Pe- 
troleum Gases,” by Peter W. Sherwood, 
process engineer for Koppers Company, 
Inc., which appeared in the November, 
1948, issue of PETROLEUM REFINER, an 
omission was made in the estimate of 
production costs for acetylene. At the 
top of page 97, the cost for “both me- 
thane and other fuel gas” should have 
been shown as 15 cents per MM Btu. 
The cost of electricity was listed as 0.4 
cents per kwh and the cost of oxygen, 
0.25 cents per pound. 





A. K. Brumbaugh, Jr. 
Promoted by General 


A. K. Brumbaugh, Jr., has been ad- 
vanced to engineer of design by General 


Petroleum Corporation. He will be in 
charge of the design of all new installa- 
tions and improvements to the manu- 
facturing plants and refineries of the 
company. 

Since 1944 Brumbaugh has been pri- 
marily concerned with the expansion of 
General Petroleum’s Torrance refinery 
as assistant engineer and later as proj- 
ect engineer. He joined General Petro- 
leum in May, 1939. 

Author of many technical articles in- 
cluding “Smokeless Burning of Refinery 
Gases,” Brumbaugh is a summa cum 
laude graduate from the University of 
Michigan and holds the degree of bach- 
elor of science in chemical engineering. 


Conger Reynolds Elected 
Oil Information Chairman 


Conger Reynolds, director of public 
relations for Standard Oil Company 
(Indiana) last month was elected chair- 
man of the national 
Oil Industry Infor- 
mation Committee 
for 1949. He will suc- 
ceed Ralph C. 
Champlin, Ethyl 
Corporation, New 
York, who headed 
the committee this 
year. 


The OIIC, com- 
posed of public rela- | 
tions and advertising 
men, was organized 
about two years ago 
to direct the nation- 
wide information 
program of the oil industry, Reynolds 
has been a member of this committee 
since its formation. 

Four vice chairmen also elected for 
1949 are Richard Rollins, The Atlantic 
Refining Company, Philadelphia; George 
H. Freyermuth, Standard Oil Company 
(New Jersey), New York; G, Stewart 
Brown, Standard Oil Company (Cali-. 
fornia), San Francisco; and John Clark, 
Lion Oil Company, El Dorado, Ark. 


API Refining Division 
To Have Meeting In Houston 


The mid-year meeting of the division 
of refining of the American Petroleum 
Institute will be held in the Shamrock 
Hotel in Houston April 4-7, 1949. In 
addition to the usual committee meeting, 
there will be group sessions on training 
in refining, waste disposal, analytical 
chemistry and corrosion. 

A session on refinery management 
which will include papers on the sched- 
uling of work, allocation of man-power 
and use of labor-saving devices will be 
one of the highlights of the meeting. 

The automotive research committee 
also will sponsor a group session on 
problems pertinent to the utilization of 
automotive fuels. 


Carter Sells Plant 


Husky Refining Company has pur- 
chased the Carter Oil Company’s 2000 
barrel daily refinery at Lovell, Wyo. 
Negotiations were instituted when Car- 
ter determined that their other refineries 
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View of Oceco V-103 
Vacuum Relief Valve. 


View of Oceco V-106 
Pressure Relief Valve, 


View of Oceco V-109 
Combined Vacuum and 
Pressure Relief Valve. 


provide positive protection against 
excessive vacuum and pressure 


@ Oceco V-103, V-106 and V-109 Relief Valves are 
efficient, highly dependable and moderate in price. 
They require little or no maintenance, and reflect 
in every detail the advantage of our long and 
intimate experience with the needs of practical 
every day operations. 

The V-103 Vacuum Relief Valves and V-106 Pres- 
sure Relief Valves are furnished in 3” x 3”, 4” x 4”, 
and 6” x 6” sizes, and are designed for temperatures 
up to 600°F. They can be used singly, or in pairs 
when it is desired to protect the tank or vessel 
against the effects of both vacuum and pressure. 
Standard setting for the V-103 Valves is 4 oz. per 


sq. inch but settings from 14 oz. to 1 Ib. per sq. 
inch can be furnished on special order. 


The V-106 Pressure Relief Valves are of lever and 
weight design, and can be furnished with pressure 
settings from 2 Ibs. to 30 Ibs. per sq. inch to meet 
the individual requirement. 


The V-106 Valve combines vacuum and pressure 
relief in a single body, and eliminates the necessity 
of using two valves when both pressure and vacuum 
relief is required. Furnished in 3”; 4"; 6” and 8” 
sizes. Wide range of vacuum and pressure settings. 


Complete details including prices, body and trim 
specifications etc. furnished promptly on request. 
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could produce sufficient products to meet 
company demands and that Carter’s 20,- 
000 refinery under construction at Bill- 
ings, Mont., would be completed in time 
to meet heavier requirements in 1949. 
The Lovell plant was acquired five years 
ago by Carter. 





Hickman Named Consultant 
For Eastman, Arthur Little 


D:. Kenneth C. D. Hickman, inventor 
of the modern molecular still used for 
refining heat-sensitive oils, such as those 
containing vitamins, has concluded ar- 
rangements by which 
he will serve both 
Eastman Kodak 
Company, Rochester, 
N. Y. and Arthur D. | 
Little, Inc., Cam- 4 
bridge, Mass., as 
consultant. At Arthur 
D. Little, Inc. he will 
carry out researches 
in a field of high- 
vacuum engineering 
and will also be avail- 
able for general con- 
sultation. 

Dr. Hickman was 
educated at the Royal 
College of Science and London Univer- 
sity and taught at the Royal College of 
Science. He joined the research staff of 
Eastman Kodak in 1925. After several 
years of photographic research, his in- 
terest shifted to high-vacuum technology 
and in 1938 he became director of re- 
search and vice president of Distillation 
Products, Inc., at that time a joint sub- 
sidiary of Eastman and General Mills. 


Dr. Hickman received the Williamson 
Award for Photographic Research in 
1923, the Scientific Instrument Awards 
of the Optical Society of America in 
1929 and 1930, and the Modern Pioneer 
Award in 1939. He is the author of many 
scientific papers and holds 80 U. S. 
patents. 





Hickman 


Alaska Coal-to-Oil Plant 
Being Considered by Army 


Washington is said to be considering 
the possibility of a 7000 to 10,000 barrel 
coai-to-oil plant in Alaska to be con- 
structed by the U. S. Army to provide 
lor military fuel requirements in that 
area as well as a cushion for possible 
emergency needs. Army engineers have 
already made surveys and three general 
a suitable for a site have been desig- 
ate 


Cost of such a plant would run from 
$112 to $200 million, depending on ca- 
pacity and type of process used, accord- 
ing to calculations using latest Bureau 
ot Mines figures. Bureau officials said 
that the cost for Alaska would be just 
about double that estimated for the 

hited States. 


ak Army idea for the Alaskan plant 
hemmed from two considerations: 1) 
= Cost of fuel in Alaska and 2) desire 
0 eliminate the long ocean haul from 
the West Coast. 

= the plans become definite, funds 
ust be obtained through congressional 






appropriation. The Wolverton Bill (HR 
5475) which would authorize the gov- 
ernment to spend up to $350 million to 
get a domestic synthetics industry under 
way is already before Congress. 


Ashland Unit Holds Record 
For Run Without Clean-out 


A world’s record for length of run 
without a clean-out has been made by 
the Dubbs unit of the No. 1 plant of 
Ashland Oil and Refining Company re- 
finery near Catlettsburg, Ky. The Dubbs 
unit operated a total of 213.58 days, or 
5126 hours, without having been dis- 
assembled for cleaning or repair work. 
The previous record, slightly less than 
171 days, was made earlier this year at 
a refinery in Oklahoma. 

During its run, the Dubbs unit pro- 
duced 1,048,580 barrels of reformed and 
cracked gasoline, 21,314 barrels of bu- 
tane butylene gas, 37,705 barrels of pro- 
pane, 183,241 barrels of vacuum gas oils 
and 301,224 barrels of asphalt and as- 
phalt fuel oil. 


Ashland Starts Work on 
$500,000 River Terminal 


Ashland Oil and Refining Company 
has started construction on a $500,000 
river terminal at Clarksville, Ind. Sched- 
uled for completion early next year, the 
terminal is located on a 35-acre site 
across the Ohio River from Louisville, 
Kentucky. 

The storage capacity of the terminal 
will be seven million gallons of finished 
petroleum products. Products will move 
by water from Ashland’s Catlettsburg, 
Ky., refinery to the terminal. 


Gulf Oil Develops New 
Insecticide of Chlordane 


Gulf Oil Corporation has developed a 
new type of insecticide using the re- 
cently developed insecticidal chemical, 
“chlordane.” It will be marketed under 
the name “Gulfspray Roach and Ant 
Killer.” Besides chlordane, the new 
product contains pyrethrins and or- 
ganic thiocyanates. These are “drive- 
out” and paralyzing agents. 

Chlordane (abbreviation for the stag- 
gering chemical name, “1,2,4,5,6,7,8,8— 
octachloro—4,7—methano 3.,, 4,7,7.—\tet- 
rahydroindane”) was developed during 
the mid 1940’s from a petroleum refining 
by-product. 


Gasoline Excels Diesel 


A gasoline engine is now being built 
which will be a more efficient user of 
fuel than the most efficient diesel oper- 
ating today, Charles F. Kettering, re- 
search vice president of General Motors 
Corporation, predicted early last month. 
This is one of the first times that an 
engine authority has publicly admitted 
that the gasoline engine could surpass 
the diesel in efficiency. 


Crude Oil to Texas 


In November the first Venezuelan 
crude ever to come to Houston was 
brought in by Shell Oil Company for 
processing at its Deer Park refinery. 
Shell said such shipments to the Gulf 
Coast for refining was a temporary 
measure and would probably discontinue 
after the first of the year. 
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Fager Appointed Research 
Consultant at Roosevelt. 


Oscar H. Fager will head the newly 
division of 


created special products 
Roosevelt Oil & Re- 
fining Corporation, 
Mt. Pleasant, Mich. 
His duties will in- 
clude acting as re- 
search consultant to 
industrial concerns 
who are searching 
for petroleum pro- 
ducts of close speci- 
fications to improve 
presently used for- 
mulas or in the de- 





velopment of new 
formulas. 
Before joining Fager 


Roosevelt, Fager was aes 
associated with Petroleum Specialties 
Company, St. Louis. During the past 25 
years he has been with the U. S. Navy, 
Standard Oil Company and Shell Oil 
Company. 

John E. Boudler has been elected to 
the board of directors of Roosevelt and 
will serve as vice president in charge 
of the Simrall division, The Simrall di- 
vision handles the company’s crude oil 
gathering and procurement activities. 
Formerly he was associated with Sun 
Oil Company. For several years he has 
been in charge of the distribution section 
of Sun’s western division. 


Tonnage Oxygen Plant 
Operating in Missouri 


The first tonnage oxygen plant to be 
used for coal gasification purposes in 
this country was placed in operation 
early this month at the coal-to-oil dem- 
onstration plants of the Bureau of Mines 
at Louisiana, Mo. 

Originally used by I. G. Farbenindus- 
trie in making acetic acid and other 
chemicals, this modern Linde-Frankl 
unit was dismantled at Hochst, Ger- 
many, and shipped to the U. S. except 
for building, piping and other materials 
available here. The plant, which will 
extract oxygen from the air, has a ca- 
pacity of 23,000 cubic feet or one ton 
per hour of 98 percent oxygen. A 50,000- 
cubic-foot gas holder also has been 
erected. 


General Petroleum 
Adds Vacuum Tower 


A substantial net increase in the gaso- 
line yield percentage is reported for 
General Petroleum Corfporation’s Tor- 
rancé (California) refinery as the result 
of an improvement project completed 
by the company recently at a cost of 
$500,000. 

The construction project included a 
new vacuum distillation tower. Of a 
total of 12,000 barrels daily of gasoil the 
vacuum tower will produce, almost all 
will be charged into the refinery’s four 
thermofor catalytic cracking units. A 
higher yield of gasoline per barrel proc- 
essed will result. 

The previously used material charged 
in part to the thermofor crackers was 
another type of gasoil which had al- 
ready been cracked once before. This 
cracked gasoil will be combined with 
the heavy bottoms from the vacuum 
tower process and converted into heavy 
fuel oil. The cracked gasoil produces a 
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better heavy fuel oil than the original 
product because it flows better at ordi- 
nary temperatures. 

A unique feature of the vacuum 
tower’s design is that it will require no 
net increase in heat consumption al- 
though 32,000 barrels of heavy fuel oil 
will flow through it each 24 hours. The 
30 million Btu’s it uses hourly is re- 
claimed by heat exchangers and used to 
preheat crude oil entering a nearby crude 


still, 





McColl-Frontenac Completes 
Toronto Lubricant Plant 


New grease manufacturing and lubri- 
cating oil compounding facilities which 
will double current capacities are being 
completed by McColl - Frontenac Oil 
Company, Ltd. Located at the present 
Toronto, Canada, refinery, the new plant 
is designed to process 10 million im- 
perial gallons of lubricating oils and 
12 million pounds of grease and gear 
lubricants per year. Latest methods of 
handling both empty and filled packages 
have been incorporated in the new plant. 

McColl-Frontenac Oil Company Ltd., 
is the Canadian marketing and manu- 
facturing affiliate of The Texas Com- 


pany. 






McCarthy Chemical Plant 
At Winnie Goes on Stream 


McCarthy Chemical Company’s $10 
million chemical plant at Winnie, Texas, 
went on stream the first of this month. 
The plant, started in 1 946, includes an 
absorption unit and a chemical proces- 
sing setup. 

Gas, amounting to 100 million cubic 
feet a day, is run through the absorp- 
tion plant and on to the chemical proc- 
essing unit. Here the initial elements are 
extracted as methanol, acetaldehyde and 
formaldehyde. Residue gas is sold for 
domestic and industrial use. 


Ethy! Starts Seventh Plant 


A seventh plant for the manufacture 
of tetraethyl lead is being constructed 
by Ethyl Corporation at Baton Rouge, 
La. Duplicating in size and capacity a 
sixth plant, scheduled for completion in 
the fall of 1949, this new unit will be 
completed late in 1950. The two new 
plants will increase the present produc- 
tion of the company by 40 percent. 

In addition to the two tetraethyl lead 
plants, the expansion program includes 
plans to increase manufacturing facili- 
ties for the supply of intermediate chem- 
icals such as metallic sodium and ethyl 
chloride as well as ethylene dibromide 
and ethylene dichloride 


Win Carnegie Fellowships 


The Albert J. Matthes Foundation has 
awarded two $1000 fellowships for one 
year of graduate work in engineering 
at the Carnegie Institute of Technology, 
Pittsburgh, to Paulo M. Vianno, Brazil, 
and Alfonso G. Bedoy, Jr., Mexico. The 
fellowships are given annually to Latin 
Americans in the interest of Continental 
friendship and unity. 
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CONTINENTAL Oil Company started operations in its expanded Denver 
refinery last month, although finishing touches will be added until the 
first of the year. Located at the north edge of the city, the plant is the 
largest refinery in Denver and Continental's largest in the West. A $6 
million expansion program has increased the plant's capacity from 3500 


barrels daily to 6750 barrels daily. 


Able to handle several types of crude, including the variety of crudes 
available in the Rocky Mountain region, the new design of the plant 
incorporates a catalytic cracking unit, the first to be installed in any 
Colorado refinery; a vapor recovery and gasoline stabilization unit; a 
catalytic polymerization unit; and enlarged liquefied petroleum gas facili- 
ties, in addition to the existing refining facilities. 

Charles Morgan is superintendent of the refinery. Assistant superin- 









tendent is J. W. Smith. Resident engineer is C. B. Popkin and resident 


chemist is Foster L. Battle. 





Morgan 





AUTHORS 
* CONTINUED FROM PAGE 149 


the Lummus Company’s heat exchanger 
division as design engineer and did field 
engineering work during initial opera- 
tion of aviation gasoline and synthetic 
rubber plants. He later was with Petro- 
leum Engineering, Inc., as process engi- 
neer concerned with natural gasoline and 
cycling plants. 

_ Sanderson was awarded the Gulf Oil 
Corporation Graduate Fellowship in Feb- 
ruary of 1946 at Texas A. & M., where 
he assisted C. G. Kirkbride in consulting 
work on economic process evaluations of 
government-owned synthetic rubber and 
aviation gasoline plants. He completed 
a minor in mechanical engineering and 
received his master’s degree in chemical 
engineering. He expects to complete his 
research work and receive his Ph.D. 
degree in chemical engineering during 
the next few months. 


Short on Black 


R. W. Black, author of the article, 
“Gas-Freeing Tanks—Air Movers vs. 
Steaming” (starts on page 139), is chief 
safety engineer for Esso Standard Oil 
Company, Elizabeth, N. J. We asked 
Black for some biographical details of 
his past, but he was bashful or some- 
thing. Consequently we are unable to 
present the important events that make 


up his background, as we like to do with 
our authors in order to present their 
personal side to the reading public. 

We do know, however, that he has 
been long connected with accident pre- 
vention work. He has served on the 
Central Committee on Accident Preven- 
tion for the American Petroleum Insti- 
tute for a number of years. 

His excellent paper was presented be- 
fore a group session on accident pre- 
vention during the 28th annual meeting 
of the API in Chicago last month. 


Harbert With Lion 


‘Lais is an item to straighten out 4 
possible misinterpretation relating to W 
A. Harbert’s present status. 

Harbert is the author of “Distribution 
Curves, Part I, Introduction and Some 
Special Cases” which appeared in the 
October Reriner. The by-line, used ut 
der the title of this article, showed Har 
bert as residing in Ann Arbor, Mich. 
which is correct inasmuch as he is doing 
work there looking toward a PhD 
degree in petroleum engineering. 

However, the by-line also should hav¢ 
shown his connection with Lion 0! 
Company, his connection with. that com 
pany continuing even though he, for 4 
period, is away at the University 
Michigan. 

Reprints of the Harbert article may 
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had by addressing Lion Oil Company, 
El Dorado, Ark. 


sun Offered as Supplement 
To Petroleum Coal Supply 


Nature’s “inexhaustible source of en- 
ergy, the sun,” has been suggested_by 


‘Eugene Ayres, chief chemist for Gulf 


Research and Development Company, as 
a new supplement to the exhaustible re- 
serves of petroleum and coal. The con- 
version of solar radiation to electricity 
can be the greatest source of energy 
for the future. Ayres predicted in a paper 
presented before API last month. But 
he added that he expects it to supple- 
ment oil and coal rather than replace 
them. 

The world’s rapid use of petroleum 
and coal reserves will make them scarce 
within the next three or four centuries, 
according to Ayres, but new oil reserves 
will be discovered in the future. How- 
ever the process of natural replacement 
is so slow that present reserves might 
be exhausted before new sources are 
developed, he added. , 


Energy from the sun’s srays can be 
captured by a system of mirrors. If this 
system was developed on a large scale, 
Ayres said, the method could compete 
with oil and coal as a source of energy. 
An installation large enough to satisfy 
the entire energy demand of the United 
States exclusive of heat, would cost an 
estimated $200 billion and cover 25,000 
square miles, he said. 


Oil, Chemical Groups Lead 
In Growth, Research, Price 


In the six years between 1941 and 
1947, the petroleum and chemical indus- 
tries have led all other major industries 
in their rate of growth, Dr. Robert E. 
Wilson, chairman of the board of Stand- 
ard Oil Company (Indiana), said last 
month. They also lead in the support 
of research and the relatively low price 
level of their products. The two indus- 
tres have registered an increase of 40 
percent in physical volume of sales and 
45 percent in total assets. 


Both have shown increases in earn- 
ings and have pretty well overcome 
shortage problems, he said. However, 
Dr. Wilson added, “the two industries 
cannot relax their expansion activities, 
or growing demand will again overtake 
them. Plants and production facilities 
are all operating very close to capacity.” 

Vhile capital structure of the petro- 
leum industry is generally quite con- 
‘ervative, many oil companies do not 
consider it prudent to increase borrowed 
capital much beyond present figures be- 
cause the current market values of oil 
Stock is far below replacement value. 


The two industries have far different 
market appraisals, Leading chemical 
stocks are selling at about 12.8 times 
Projected 1948 earnings and 210 percent 
of their book value, but leading oil stock 
ls Selling at only about five times 1948 


Gmnings and about equal to their book 
€. 


Gulf Plans $40 Million 
Expansion at Philadelphia 


Gulf Oil Corporation will spend $40 
million to expand its present facilities in 
south and southwest Philadelphia. The 
expenditures may eventually reach $100 
million, according to Robert E. Garrett, 
division manager of sales. 

On a 360-acre tract along Darby Creek 
in southwest Philadelphia, Gulf has al- 
ready started construction of facilities 
to increase production of its refinery by 
30,000 barrels daily. A fleet of 28,000 
ton tankers, two of which are under 
construction at Chester, Pa., is being 
built by the company to handle its new 
production from fields in Kuwait and 
the independent shiekdom on the Persian 
Gulf. These fields are being developed 
by Gulf in cooperation with Anglo- 
Iranian Oil Company. 


J. B. Rather Retires 

J. B. Rather, who started with the 
company in 1918 as assistant chief chem- 
ist, has retired from Socony-Vacuum 
Oil Company, Inc., and will move soon 
from Brooklyn to San Antonio. 

He became chief chemist in 1919 and 
from 1932 to 1934 was general manager 
of research, development and technical 
service laboratories. Since then he has 
been a member of and technical ad- 
visor to the company’s manufacturing 
committee. 


Sinclair Installs Silencer 

The first known silencers on catalytic 
cracking units have been installed by 
Sinclair Refining Company at its Mar- 
cus Hook, Pa., and East Chicago, Ind., 


refineries. The apparatus was worked out 
in conjunction with makers of the Maxim 
silencer for firearms. It “reduces gas 
exhaust noise to a point where it is no 
longer objectionable.” 


Sylvan Schapiro Becomes 
Pan American's Manager 


Sylvan B. Schapiro, whose appointment as 
general manager of Pan American Refin- 
ing Company was announced in the October 
issue of. PETROLEUM 
REFINER, was gradu- 
ated from Cornell 
University in 1925 
with a degree in me- 
chanical engineering. 
Following his gradu- 
ation he became as- 
sociated with Mexi- 
can Petroleum Cor- 
poration, an associate 
of Pan American. 

From Baltimore to 
New Orleans, Des- 
trehan and Savannah, 
Ga., Schapiro fol- 
lowed construction 
activities of the company. In Savannah 
he was employed as assistant plant su- 
perintendent. In 1933 Schapiro was 
placed in charge of the design and con- 
struction of the Texas City refinery of 
Pan American. Before becoming general 
superintendent, he was assistant general 
superintendent and had charge of en- 
gineering, construction, maintenance and 
plant utilities. 

Schapiro is a member of the American 
Society of Mechanical Engineers, Texas 
Society of Professional Engineers and 
the Galveston Planning Board. 





Schapiro 





| Called World’s Largest Radiator 








Three mammoth radiators, said to be the largest of their type in the world and powered by propeller- 
like fans with a spread of 16 feet, have been installed in the first unit of a system of three gasoline 
plants, which will produce 300,000 gallons of gasoline and other products daily. The plants, located 
in the Maysville, East Lindsay, and Antioch fields, Oklahoma, when. completed next year, will be 
capable of handling 85 million cubic feet of gas every day, gathered from five nearby oil fields. 
Gas first will be processed for gasoline, propane and butane, then part of it will be injected back 
into the oil producing sands for pressure maintenance and the remainder will be delivered to gas pipe 
lines. Operated by the Warren Petroleum Corporation, the system is jointly owned by The Carter 
Oil Company, Cities Service Oil Company, Sinclair Oi] Company, J. E. Crosbie, Inc., and Warren. 
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REFINING 





US.P. 2,449,051 Liquid Phase Refining 
of Petroleum odroeathen Products. 
F. W. Breth and A. Kinsel to L. Son- 
neborn Sons, Inc. 

A mass of particled petroleum hydro- 
carbon refining mineral adsorbent, e.g. 
activated bauxite, is subjected to vibra- 
tion for a period sufficient to obtain an 
over-all volume reduction of the mass 
of at least 5 per cent. It is then em- 
ployed for filtering petroleum hydrocar- 
bons in liquid phase. The yields of de- 
sired fractions of refined hydrocarbons 
of predetermined grade or degree of 
purity from a given raw stock are ma- 
terially increased by the use of the vi- 
brated adsorbent mass. 


U.S.P. 2,449,402. Process for Separating 
Aromatic Hydrocarbons From a Hy- 
drocarbon Mixture. M. R. Lipkin and 
A. E. Hirschler to Sun Oil Company. 
A mixture of aromatic and non-aro- 

matic hydrocarbons boiling within the 
boiling range of gasoline and kerosine 
is treated in liquid phase with activated 
carbon to preferentially adsorb aromatic 
hydrocarbons. These hydrocarbons are 
then desorbed from the rich adsorbent 
by washing it at atmospheric tempera- 
ture with a non-aromatic hydrocarbon 
other than that contained in the original 
mixture. The adsorbent is then re-used 
while still wet with desorbing agent, 
which can, for example, consist of pen- 
tane. The desorbent can be separated 
from the aromatic hydrocarbons by dis- 
tillation. 


US.P. 2,449,404. Treatment of Acid 
Tars. R. J. Miller to California Re- 
search Corporation. 

Emulsified acid tar obtained by hy- 
drolysis in the presence of water and 
steam of an acid sludge resulting from 
the treatment with H:SO, of a petro- 
leum stock boiling in the boiling range 
ot gasoline and kerosine is mixed with 
a solvent predominantly consisting of a 
mixture of aromatic hydrocarbons boil- 
ing between 340-470° F. A small amount 
ot diatomaceous earth is added to the 
mixture which is then filtered. The fil- 
trate separates into an upper relatively 
acid-free tar layer and a lower acid-rich 
aqueous layer. The tar layer is neutral- 
zed and distilled to separate the sol- 
vent and to recover acid-free tar. 


US.P. 2,449,427. Foam Prevention in 
Extractive Distillation of Hydrocar- 
bons with Furfural Solvent. G. Thodos 
and C. F. Weinaug to Phillips Petro- 
leum Company. 

.“Oaming in the extractive distillation 
ot hydrocarbons with furfural solvent is 
wPpressed by. an addition of beeswax 
~ the solvent in an amount substantially 
N excess of its solubility in the-furfural. ° 


U.S.P. 2,449,610. Extractive Distillation 
of Butanes and Butenes with Acetone 
Solvent. J. D. Long to Standard Oil 
Development Company. 

A mixture of butane and butenes is 
fractionated in the presence of acetone 
under such temperature and pressure 
conditions that the acetone remains sub- 
stantially in the liquid phase. The vapor 
fraction obtained comprises a major pro- 
portion of butanes and a minor propor- 


‘tion of acetone, while the liquid fraction 


comprises butenes and the bulk of the 
acetone. The acetone is separately re- 
moved from each fraction, combined and 
recycled. A portion of the recycled ace- 
tone stream is added to the condensed 
vapor fraction prior to the removal of 
the acetone therefrom and the acetone is 
then extracted from the fraction with 
water. The process is also useful in the 
treatment of mixtures of butanes, bu- 
tenes, and high boiling hydrocarbons. 


U.S.P. 2,449,615. Distillation of Oil Shale 
Under Fluidized Conditions. E. B. 
Peck to Standard Oil Development 
Company. 

A fluidized mass of finely divided spent 
shale heated to a temperature adequate 
for distillation of raw shale is maintained 
in fluidized condition by discharging it 
into a gasiform material. Finely divided 
raw shale is fed into this fluidized mass for 
rapid, intimate admixture therewith and 
distillation primarily by the heat of the 
spent shale. Spent shale is withdrawn in 
an amount approximately corresponding 
to the amount of raw shale added. The 
feed of raw shale is diverted to another 
hot fluidized mass of spent shale when 
the heat content of spent shale in the 
first treating zone has dropped too 
much. The spent shale of this first zone 
is then regenerated and reheated by 
means of oxygen-containing gas with 
combustion of residual carbonaceous 
components of the shale, whereupon the 
heated spent shale of this zone is reused 
in the distillation of further amounts of 
raw shale. The finely divided raw shale 
to be distilled is preheated by hot com- 
bustion gases from the regeneration of 
spent shale. . 


U.S.P. 2,449,793. Extraction of Unsatu- 
rated Hydrocarbons and Selective Sol- 
vent Therefor. M. Souders, Jr., and 
F. A. French to Shell Development 
Company. 

Unsaturated hydrocarbons, such as 
olefins, are separated from a hydrocar- 
bon mixture by contacting this mixture 
with a solution of a silver salt of a sul- 
fonated aromatic compound, such as sil- 
ver phenolsulfonate, in phenol and water 
or ethlyne glycol. This solution selec- 
tively absorbs large amounts of unsat- 
urated hydrocarbons. 


U.S.P. 2,450,381. Treatment by Azeo- 
tropic Distillation of Complex Mix- 
tures. S. J. Ralph and G. A. Dummett 
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to The Aluminium Plant and Vessel 

Company, Ltd., London. 

A mixed hydrocarbon fraction which 
contains about 15-25 percent of aromatics 
and 85-75 percent of non-aromatics with 
a true boiling point of 90-118° C. is dis- 
tilled in admixture with an aqueous so- 
lution containing about 40-50 percent 
of acetone and one-to-eight percent of 
methyl alcohol under a reflux ration of 
0.8-2.0 to 1, maintaining a temperature 
slightly above the b.p. of acetone at the 
top of the distillation column and a tem- 
perature of 93/95° C. in the heating sec- 
tion thereof. The acetone is continuously 
removed from the mixture in the top 
product: with the non-aromatic or paraf- 
finoid components while the remaining 
components are removed in the effluent 
at the base of the column. This process 
not only brings about the separation of 
aromatic and paraffinic hydrocarbons of 
closely related b.ps. but also the separa- 
tion of otherwise difficultly separable 
mixtures of acetone and methyl alcohol 
as obtained in the carbonization of wood. 


U.S.P. 2,450,405. Mineral Oil Composi- 
tion and Improving Agent Thereof. 
H. G. Berger, T. T. Noland, and E. 
W. Fuller to Socony-Vacuum Oil 
Company, Inc. 

The composition according to this 
patent comprises a mineral oil fraction 
and a minor proportion of a stable, oil- 
soluble, phosphorus- and sulfur-contain- 
ing reaction product obtained by reac- 
tion of 99-92 percent of a thermal cycle 
stock and one-to-eight percent of PS; 
at a temperature of 125-200° C. The 
cycle stock employed is characterized 
by an olefin content of three-to-seven 
percent and an aromatic content of 
40-60 percent. The phosphorus- and 
sulfur-containing additive enhances the 
stability of the mineral oil. 


U.S.P. 2,450,756. Air-Blown Asphalt and 
Catalytic Preparation Thereof. A. J. 
Hoiberg to Lion Oil Company. 

A high mol.wt. petroleum hydrocarbon 
is air-blown in the presence of a phos- 
phorus catalyst which is stable at the 
temperature required for the process and 
consists of P:Os, a stable phosphorus 
sulfide, or red phosphor. The treating 
temperature can preferably be maintain- 
ed at 400-550° F. The air-blown asphalt 
obtained contains in its final form the 
phosphorus catalyst and is characterized 
by relatively low susceptibility to tem- 
perature change and by relatively high 
viscosity at elevated temperatures as 
compared with asphalts produced by air- 
blowing without the aid of the phos- 
phorus catalyst. 





CATALYST PREPARATION, 
ACTIVATION, and REGENERATION 





U.S.P. 2,449,071. Catalyst for the Syn- 
thesis of Hydrocarbons. C. O. Hawk, 
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N. R. Stern, and L. J. E. Hofer to the 

U. S. Secretary of the Interior. 

The catalyst according to this patent 
is to be used for the synthesis of liquid 
and solid hydrocarbons from H; and CO 
and consists of the reduction products 
of a mixture of precipitated ferric oxides 
in which 1-60 per cent by weight is m 
the meta form while the balance of the 
oxides is essentially in the ortho form. 


U.S.P. 2,449,295. Preparation or Autore- 
generative Catalysts. C. L. Gutzeit to 
Shell Development Company. 
Catalysts for dehydrogenation and de- 

hydrocyclization are obtained by first 

forming a coprecipitated mixture of hy- 
drous oxides comprising 20-75 per cent 

(calculated as R:O;) of a hydrous re- 

ducible oxide of Fe or Co and 25-80 per 

cent (calculated AlO;) of alumina. The 
hydrous oxides are formed from dilute 
solution in the presence of sulfate ion 
at a pH above 6 and under final condi- 
tions of pH between 7.0 and 8.0. The 
mixture obtained is washed and impreg- 
nated with a compound of potassium 
convertible into the oxide by heat, in an 
amount equivalent to 0.75-2.5 mol per 
cent of K:O. The resulting catalysts are 
self-regenerative or auto-regenerative in 
the sense that when the hydrocarbon 
conversion reactions are carried out in 
the presence of a controlled, critical con- 
centration of steam in the reaction zone, 
the desired oxidation state of the cata- 
lyst is maintained and the steam reacts 
with the carbonaceous material depos- 
ited on the catalyst surface to produce 

CO, and CO. Carbonaceous deposits 

are thus continuously removed at rela- 

tively low temperature as soon as they 
are formed. 


U.S.P. 2,449,601. Apparatus for Contact- 
ing Solids and Gaseous Fluids. E. J. 
Gohr, H. Z. Martin and C. W. Tyson 
to Standard Oil Development Com- 
pany. 

The apparatus according to this patent 
is ‘used primarily in the stripping or 
purging of spent catalyst or contact 
particles following a hydrocarbon con- 
version. The contaminated catalyst par- 
ticles withdrawn in a dense fluidized dry 
liquid-simulating condition from the bot- 
tom portion of the reaction zone are 
flowed into a stripping zone provided 
with baffle means functioning like a disk 
and doughnut construction to increase 
the stripping efficiency. Agitation and 
mixing of the catalyst and stripping gas 
are improved. 


U.S.P. 2,449,664. Preparation of Spheroi- 
dal Silica-Alumina Gel Particles. M. 
M. Marisic to Socony-Vacuum Oil 
Company, Inc. 

A sodium silicate solution and a so- 
dium aluminate solution of exactly de- 
fined SiO, and Al,O; concentration, re- 
spectively, are mixed in exactly defined 
ratio. An amount of acid giving a result- 
ant pH of about 6.0 is added to the mix- 
ture while agitating. The hydrosol 
formed is introduced into a body of oil. 
The forming spheroidal globule of hy- 
drosol are maintained in the. oil until 
they set to firm hydrogel spheroids. 


U.S.P. 2,449,847. Manufacturing Alumina 
from Amalgamated Aluminum. L. 
Heard to Standard Oil Company of 
Indiana. 
An alumina gel particularly useful in 
hydrocarbon catalysis is produced by 
first amalgamating Al metal with a 
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mercury salt solution and then treating 
the resulting amalgamated Al with di- 
lute weak acid to form a saturated 
alumina sol which is then transformed 
into gel. Details of this process are 
claimed. 


P.S.P. 2,449,622. Multiple Stage Regen- 
eration of Spent Catalysts. B. E. Roe- 
theli to Standard Oil Development 
Company. 

A mixture of contaminated catalyst, 
which contains at most about one per 
cent of carbonaceous deposits, and an 
amount of oxygen-containing gas suffi- 
cient for total regeneration of the cata- 
lyst is passed at elevated temperatures 
and pressures into a first regenerating 
zone. The linear velocity of the gas is 
regulated to form a highly fluidized tur- 
bulent bed of catalyst in the lower por- 
tion of this zone. Catalyst particles and 
regeneration gases withdrawn from this 
zone are passed under similar velocity 
conditions into another regenerating 
zone maintained at a pressure lower than 
that in the first zone while the tempera- 
ture of the second zone is higher than 
in the first zone. 


U.S.P. 2,449,891. Ammoniated Acid Ac- 
tivated Montmorillonite Catalyst and 
Preparation Thereof. W. W. Gary and 
R. B. Secor to Filtrol Corporation. 


Montmorillonite clay which has base 
exchangeable ions is treated with a min- 
eral acid to reduce substantially the 
alumina content of the clay and increase 
its catalytic activity. The acid is sepa- 
rated from the clay to produce a clay 
containing residual titratable acidity. 
The clay is then reacted with NH,OH 
in an amount suffcient to introduce am- 
monium ions into base exchange posi- 
tion on the clay and to reduce its titrata- 
ble acidity. The pH of the montmorillo- 
nite clay catalyst thus obtained shall 
preferably be within the range of four- 
nine. 


U.S.P. 2,450,176. Preparation of Palla- 
dium Oxide. H. E. Zschiegner to E. 
Honig. 

Palladium oxide on a refractory sup- 
port for use as a catalyst is obtained by 
mixing the support with an aqueous so- 
lution of Pd and Ag nitrates, evaporat- 
ing the water from the mixture which is 
then heated to temperatures above the 
decomposition temperature of Pd (NOs): 
and below the decomposition tempera- 
ture of AgNOs. The material obtained 
which contains palladium oxide is cooled 
and treated with a solvent for AgNO; 
to leave a deposit of palladium oxide on 
the support. This method makes possi- 
ble the preparation of the palladium 
oxide catalyst from alloyed Ag and Pd 
as obtained in the extraction of precious 
metals. 


U.S.P. 2,450,316. Preparation of Catalyst 
for Use in Destructive Hydrogenation 
of Hydrocarbon Oils. A. Voorhies, Jr., 
and W. E. Spicer to Standard Oil De- 
velopment Company. 

This process for the destructive hy- 
drogenation of hydrocarbon oils at ele- 
vated temperatures and pressures makes 
use of a hydrogenation catalyst compris- 
ing an acid treated (e.g. HF-treated) 
betonitic clay carrier and a hydrogena- 
tion catalyst (eg. Ni) impregnated 
thereon. The catalyst is prepared by sub- 
jecting the acid-treated betonitic clay 
base to heat treatment at a temperature 
of 850-1000° F. for a period of four- 








eight hours prior to impregnation with 
the hydrogenation catalyst. This heat 
treatment of the carrier enhances cata- 
lyst activity. 


U.S.P. 2,450,317. Nickel-Impregnateg 
Clay Catalyst and Process of Making 
Same. A. Voorhies, Jr., and W. F. 
Spicer to Standard Oil Development 
Company. 

This patent covers the hydrogenation 
catalyst employed in the process of U.S 
patent 2,450,316 and the method of pre. 
paring this catalyst. 


U.S.P. 2,450,394. Preparation of Spheroi- 
dal Catalysts. H. T. Brown and R. \. 
Shankland to Standard Oil Company 
of Indiana. ; 
Spheroidal solid contact catalysts of 

high physical strength useful in the con- 

version of hydrocarbons, e.g. SiO.-cata- 
lysts which may contain an incorporated 

metal oxide promoter, are obtained by a 

process the details of which are de. 

scribed and claimed. 


U.S.P. 2,450,766. Aluminum Oxide Com. 
positions. A. C. Nixon and O. L 
Davis to Shell Development Company, 
An aluminum oxide catalyst useful in 

the conversion of hydrocarbons is ob- 
tained by contacting alumina with an 
aqueous sulfamic acid solution of 5-2) 
percent concentration for at least one 
hour, and calcining the resulting mate- 
rial at 300-600° C. Improved results are 
obtained by the treatment of alumina 
with sulfamic acid instead of other acids, 
such as hydrochloric or nitric acids. 

































CRACKING AND REFORMING 













U.S.P. 2,499,050. Catalytic Conversion of 
Hydrocarbons with a Cerium Phos- 
phate Catalyst. G. R. Bond, Jr., and 
G. A. Mills to Houdry Process Cor- 
poration. 

A hydrocarbon oil is cracked in the 
presence of a catalyst which comprises 
cerium phosphate as principal active 
component. The catalyst can be obtained 
by calcination of the reaction product o! 
a soluble Ce compound and a soluble 
phosphate. The cracking operation cai 
be carried out at a temperature of 700- 
1100° F. A fraction of gasoline boiling 
range is separated from the reaction 
products. 


U.S.P. 2,449,061. Conversion of Hydro- 
carbons in the Presence of a Catalyst 
Comprising Alumina and an Oxyfluo- 
ride of Beryllium, Titanium, or Zirco- 
nium. S. M. Darling to The Standaré 
Oil Company of Ohio. 
High-boiling hydrocarbons are crackeé 

under suitable conditions (e.g. at a tem 
perature of 750-1050° F., a feed rate 0 
0.1-10 vol./vol/hr. and a pressure of 0.5-1l 
atm.) in presence of a catalyst which 
comprises alumina to which has bee! 
added a separately formed oxyfluorite 
of Be, Ti, or Zr as a promoter. The 
catalyst shows high activity and hig" 
conversion indices. 


U.S.P. 2,449,617. Catalytic Cracking 
Process. N. P. Peet to Standard 
Development Company. ; 
In the catalytic cracking of vaporize’ 

hydrocarbon feed stock with a powdert 

solid catalyst, the mixture of hydroc™ 
bon vapors and catalyst particles ™ 
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Fighting Product-Side Corrosion 


With Corrosion Resisting Copper-Base Alloy Tubes 


With the tremendous and continuing expansion of chemical, 

tro-chemical and petroleum refining plants, corrosion 
problems have multiplied greatly. Since processes are placed 
on a continuous flow basis of operation, long continued, un- 
interrupted service depends upon the behavior of the count- 
less miles of tubing found in condensers and heat exchangers 
and pipe lines that connect them. Engineers are, therefore, 
paying much attention to the selection of the metals or alloys 
used in fabricating tubing and pipe lines which will give them 
the longest service life. 





General view of Crude topping and cracking unit, 
) courtesy Standard Oil Co. of New Jersey 


Copper-Base Alloys Resist Water-Side Corrosion —Corrosion 
from the water side of heat exchangers and condensers is 
probably the greatest difficulty encountered. Fortunately, a 
great deal is known about the corrosion resistance of copper- 
base alloys. Many years of experience with surface condensers 
and heat exchangers in the power, marine, and refinery fields, 
using sea water and fresh water for cooling, often polluted 
by sewage and industrial wastes, have led to the development 
of many fine corrosion-resisting copper-base alloys. Many of 
these are now used widely in the petroleum refining, petro- 
chemical and chemical fields. 


Resist Corrosion from Most Common Gases and Compounds — 
Experience also indicates that copper-base alloys are also 
giving an excellent performance in resisting corrosion or 
contamination from the product side. For example, Cupro 
Nickel, Aluminum Brass, Duronze IV (arsenical aluminum 
bronze), Admiralty and Copper are successfully used for 


handling such gases as butane, propane, ethane, freon, hydro- 
gen, nitrogen, oxygen and, in the absence of moisture, carbon 
dioxide. These alloys have also been used for conveying gaso- 
line, naphtha, fuel and lubricating oils; alcohols, glycols and 
esters; acetic acid and, in the absence of oxidizing agents, 
phosphoric and sulphuric acids. They are also suitable for 
handling inorganic salt solutions such as acetates, borates, 
carbonates, chlorides, phosphates, sulphates and silicates. 

The choice of alloy depends upon the severity of the oper- 
ating conditions and corrosion encountered. Since many new 
chemical products are developed whose corrosion behavior 
is not fully known, much valuable information can be 
obtained by observing various alloys under actual operating 
conditions. Such tests are helpful in selecting alloys which 
stand up in service. Bridgeport’s Laboratory, recognizing that 
new products and new techniques bring new problems, works 
willingly with operators to help solve their difficulties. The 
use of the correct alloy will pay off generously in reduced 
shutdowns and fewer replacements. 

Refrigeration is an important step of many refinery and 
chemical processes. In this connection, Copper, Aluminum 
Brass, Admiralty and 70-30 Cupro Nickel have given good 
service with methyl chloride, freon, butane and propane 
refrigerants. When moisture is associated with methyl chlo- 
ride, Silicon Bronze (632 and 609) and Red Brass have been 
successfully used. 


Duplex Tubing Reduces Maintenance in Ammonia Refrigeration 
— Ammonia refrigeration systems, where steel tubing with- 
stands the ammonia successfully but rusts on the water or 
brine side, are using Bridgeport Duplex Tubing with great 
success. The practice is to use copper or brass to the fresh 
water or brine side and steel to the ammonia side. 

Duplex Tubing made of copper and steel is finding ever 
wider application for processes involving amino com- 
pounds. Duplex Tubing is available in combinations of Cop- 
per, Admiralty, Aluminum Brass, Aluminum Bronze, Cupro 
Nickel, etc., with steel, stainless, aluminum and nickel either 
inside or outside. 

Much information on condensers and heat exchanger tube 
alloys, their characteristics and application is found in Bridge- 
port’s 120-page Condenser Tube Manual. Contact the nearest 
Bridgeport branch office. 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. . Established 1865 
Mills at Bridgeport, Connecticut, and Indianapolis, Indiana 
In Canada—Noranda Copper and Brass Limited, Montreal 
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CONDENSER AND HEAT EXCHANGER TUBING 
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moved from the reaction zone is sepa- 
rated into a light fraction and a heavy 
fraction which comprises a substantial 
portion of catalyst particles. The heavy 
fraction is contacted with a heated inert 
gas to strip residual hydrocarbons there- 
from. The spent catalyst from the strip- 
ping zone is regenerated and recycled. 
The gaseous fraction removed from the 
stripping zone is scrubbed with a lean 
oil. At least a portion of the rich scrub- 
bing oil obtained is mixed with the light 
fraction obtained by the cracking opera- 
tion. The resufting mixture is fraction- 
ally distilled to separate it into a plural- 
ity of liquid hydrocarbon fractions. 





ISOMERIZATION 





U.S.P. 2,450,039. Isomerization Process. 
F. E. Frey to Phillips Petroleum Com- 
pany. 

An olefin with at least four C atoms in 
the chain, e. g. butene-l, is isomerized 
by shifting of the double bond. For this 
purpose the olefin is contacted with an- 
hydrous HF at a temperature of 300- 
1000° F. for a contact time of 5-50 min- 
utes. No substantial change in the car- 
bon skeleton occurs in this isomeriza- 
tion. 


U.S.P. 2,450,764. Isomerization of Hy- 
drocarbons and Improved Catalysts 
Therefor. C. O. Meyers to Phillips 
Petroleum Company. 

Saturated hydrocarbons are isomer- 
ized, e.g. n-butane to isobutane, by con- 
tacting a reaction mixture containing 
saturated hydrocarbons at suitable con- 
ditions with a catalyst which comprises 
an active carbon previously heated to 
high temperature (preferably of at least 
1800° F.) to drive off all its free water 
content, then contacted with water to 
adsorb a minor controlled amount (up 
to five per cent by weight) of water, and 
finally admixed with an anhydrous Frie- 
del-Crafts type metal halide. 





ALKYLATION 





U.S.P. 2,450,038. Hydrofluoric Acid Al- 
kylation Process. F. E. Frey to Phil- 
lips Petroleum Company. 

From the effluent of the alkylation of 
alkylatable compounds (e.g. an isobu- 
tane n-butane mixture) with low-boiling 
olefin (e.g. n-butenes) in the presence of 
a HF catalyst, a low-boiling paraffin 
fraction (e.g. n-butane) is separated 
which contains as impurities a minor 
amount of organic fluorine compounds. 
This paraffin fraction is first subjected 
to defluorination and then to dehydro- 
genation to form low-boiling olefins 
which are passed to the alkylating zone. 


U.S.P. 2,450,652. Alkyl Benzenes. A. W. 
Francis and C. H. Schlesman to So- 
cony-Vacuum Oil Company, Inc. 

A petroleum oil which comprises sub- 
stantial amounts of benzene and of non- 
aromatic hydrocarbons with a similar 
boiling range is distilled to prepare a 
fraction boiling below 90° C. This frac- 
tion is subjected to selective alkylation 
with a single normally gaseous olefin 
(e.g. ethylene) in the presence of AICI; 
so as to alkylate the benzene only. The 
mixture formed is fractionally distilled 
to produce a fraction boiling below 
90° C. and reduced in benzene content 
and a fraction of higher boiling point, 
consisting of alkyl benzenes. 


184 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,449,095. Catalytic Conversion 

ems Employing Fluidized Solids. 

. K. Wheeler, Jr., and R. J. Heng- 

stebeck to Standard Oil Company of 
Indiana. 


In a hydrocarbon conversion process 
effected with a fluidized small particle 
solid catalyst, the effluent product 
stream is introduced at the base of a 
first scrubbing zone where entrained 
solids are scrubbed from the stream 
with a heavy hydrocarbon oil. At least 
a part of the scrubbing liquid from the 
first scrubbing zone is introduced into a 
second scrubbing zone and contacted 
therein with the regeneration gas stream 
containing entrained solids. Solids sepa- 
rated from the scrubbing liquid of the 
second zone are returned to the hydro- 
carbon conversion process. 


U.S.P. 2,449,096. Power Recovery from 
Catalytic Conversion Systems Em- 
ploying Fluidized Solids. H. K. 
Wheeler, Jr., to Standard Oil Com- 
pany of Indiana. 

The process of this patent is related to 
that of U. S. patent 2,449,095. The re- 
sidual solids entrained in the hot regen- 
eration gas stream are scrubbed from 
this stream with hot non-volatile hydro- 
carbon liquid at a temperature of at 
least 900° F. whereby solids are removed 
from said stream without cooling it be- 
low such temperature. A generator of 
motive power is impelled with this 
stream after removal of the solids. 


U.S.P. 2,449,418. Rubbery Diolefin 
Polymers Containing Processing 
Acids. W. H. Sharkey to E. I. du 
Pont de Nemours and Company. 
The composition obtained according 

to this patent comprises a_ synthetic, 

rubbery, high mol. wt., conjugated diole- 
fin polymer wherein the conjugated 

diolefin is present in major amount (e.g. 

a butadiene-styrene polymer) together 

with 0.5-10 per cent by weight of the 

polymer, of an aliphatic alpha-(acylthio) 
carboxylic acid, such as acetylthiosuc- 
cinic acid or acetylthioglycolic acid. 


U.S.P. 2,449,463. Hydrocarbon Conver- 
sion Process. B. L. Evering and A. P. 
Lien to Standard Oil Company of 
Indiana. 

Hydrocarbons are treated under suit- 
able conditions with liquid HF. Partially 
spent liquid HF is separated from a 
hydrocarbon product containing a small 
amount of dissolved HF. The latter is 
vaporized and absorbed in a hydrocar- 
bon charge stock containing a substance 
capable of forming a complex with HF, 
such as polycyclic aromatic hydrocar- 
bons. The complex formed is separated 
from the charge stock, and the latter 
is passed to the treating operation. HF 
can be regenerated from said complex 
and from spent liquid HF. 


U.S.P. 2,449,489. Preparation of Polym- 
eric Ethylene Emulsions. A. T. Lar- 
son to E. I. du Pont de Nemours and 
Company. 

Ethylene is first polymerized under 
pressures above 50 atm. and tempera- 
tures above 100° C. in the presence of a 
suitable catalyst. An emulsifying me- 
dium (e.g. water) and an emulsifying 


agent are then introduced into the reac- 
tion mixture before the pressure is re- 
duced to atmospheric. A permanent 
emulsion of the polymer in the emulsi- 
fying medium is thus obtained. 


U.S.P. 2,449,585. Suppression of Corro- 
sion in Ferrous Alloy Vessels in the 
Treatment of Hydrocarbons. E. 0, 
Camp to Standard Oil Development 
Company. 

A hydrocarbon feed stock which is 
to be subjected to a vapor phase non- 
catalytic reaction at high temperature 
in a ferrous alloy reaction vessel is 
mixed with a carboxylic acid to suppress 
corrosion of the vessel during reaction. 
The amount of the carboxylic acid addi- 
tive, e.g formic, acetic, or propionic acid, 
shall preferably not be greater than five 
per cent. 


U.S.P. 2,449,949. Hydrogenated Linear 
Polymers and Copolymers of Branch- 
Chain Hexadienes. R. C. Morris and 
J. L. Van Winkle to Shell Develop- 
ment Company. 

The patent claims are directed to'a 
clear, transparent hydrogenation product 
of a linear polymer of a mixture of 85 
parts of 2-methyl-1, 3-pentadiene and 15 
parts of 4-methyl-1, 3-pentadiene. The 
mixture to be copolymerized can also 
contain a certain percentage of 1,3-buta- 
diene, styrene, alpha-methyl styrene, or 
dichlorostyrene. The compound obtained 
has a mol. wt. of 50,000-500,000. 


U.S.P. 2,450,027. Dimerization of Alpha- 
Alkyl Para-Alkyl Styrenes. A. J. War- 
ner and T. H. Talbot to Federal Tele- 
phone and Radio Corporation. 

A monomeric alpha-alkyl para-alkyl 
styrene with not more than five C atoms 
in either the alpha or the para substit- 
uents, e.g. alpha-methyl para-methyl (or 
para-ethyl) styrene, is mixed at tempera- 
tures between 60° C. and the b.p. of the 
monomer, with one-half to ten per cent 
by weight of previously activated fuller’s 
earth. The activation of this fuller’s 
earth is carried out by heating at tem- 
peratures of 200-400° C. until the refrac- 
tive index is stabilized. Pure dimers of 
the monomeric compounds employed are 
recovered. 


U.S.P. 2,450,028. Dimethyl Styrene Poly- 
merization Products and Their Prepa- 
ration. K. H. Weber and P. O. Powers 
to Armstrong Cork Company. 
About 35 parts by weight of para- 

methyl alphamethyl styrene and about 65 

parts of butadiene-1,3 are copolymerized 

in aqueous emulsion. A rubber-like ma- 
terial is produced. 


U.S.P. 2,450,174. Catalytic Contact Proc- 
ess. W. W. Weinrich, C. A. Holloway, 
Jr., and W.. S. Bonnell to Gulf Re- 
search and Development Company. 
In a process of contacting fluid re- 

actants with a solid catalyst slurry, the 

fluid reactants are introduced by means 
of a downwardly directed jet into the 
lower portion of a vessel containing cata- 
lyst slurry with sufficient force to cause 
substantial turbulence of the slurry. Any 
catalyst that may rise to the upper por- 
tion of the vessel is settled and cause 
to flow back to the lower portion © 

the vessel. The reaction product 15 

withdrawn from the upper portion 0 

the vessel and a portion thereof is re 

cycled with the reactants. This method 
can, for example, be employed in the 
alkylation of isoparaffin with olefin by 
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an aluminum halide slurry, or in the 
isomerization of hydrocarbons by an 
isomerization catalyst. 


U.S.P. 2,450,416. Process for Polymeriz- 
ing Butadiene in Aqueous Emulsion in 
the Presence of an Alkali Metal Salt 
of Hydroxy-tetrahydroabietic Acid. J. 
N. Borglin to Hercules Powder Com- 
pany. 

A conjugated butadiene hydrocarbon 
alone or in admixture with another or- 
ganic compound containing the group 
CH:— C<, such as styrene, is poly- 
merized in aqueous emulsion in the 
presence of an alkali metal salt of hy- 
droxytetrahydroabietic acid working as 
an emulsifier. Peroxide catalysts can be 
employed in the process. 


US.P. 2,450,451. Polymerization of 
Ethylene. L. Schmerling to Universal 
Oil Products Company. 

Ethylene is polmerized under suitable 
conditions by means of an organic 
peroxide catalyst in the presence of a 
saturated hydrocarbon diluent with at 
least three C atoms, sch as an aliphatic 
or cyclic paraffin (e.g. methylcyclohex- 
ane), and metallic Mg, Zn, Cd, or Hg. 
The polymerizing temperature shall be 
at least as high as the decomposition 
temperature of the catalyst. The pres- 
sure employed can, for example, be 
higher than 15 atm. Di-tertiary butyl 
peroxide is the preferred catalyst. The 
metallic additive serves as a promoter. 


U.S.P. 2,450,547. Continuous Process for 
Making Solid Polymer. P. J. Gaylor. 


_ A polymerizable raw material, such as 
isobutene separately or mixed with a 
diolefin, is continuously polymerized in 
liquid phase at a temperature of from 
0” to —100°C. in the presence of a 
Friedel-Crafts type -halide catalyst. A 
discrete dispersion of solid polymer in 
liquid is formed. This polymer is con- 
tinuously screened immediately after re- 
action while still at low temperature to 
separate it from the iiquid. The latter 
can be recycled to the polymerization 
zone. Coalescence of the solid polymer 
particles during removal from the re- 
actor and their clumping on the side 
walls of the reaction vessel is thus in- 


hibited. 


U.S.P. 2.450,753. Apparatus and Process 
for Hydrocarbon Cenversion. J. A. 
Guyer to Phillips Petroleum Company. 

__ This patent relates to an apparatus 

‘or catalytically converting hydrocarbon 

oils and a process which makes use of 

this apparatus. A suspended solid cata- 
lyst is employed in contact with react- 
ing vapors and gases. Simultaneous con- 
version of oils and regeneration of spent 
catalyst are effected within a unitary 
chamber. : 


U.S.P. 2,450,804. Catalyst Chamber Con- 
struction. J. W. Loy to Phillips Pe- 
troleum Company. 


aint apparatus for the conversion of 
uids according to this patent has a 
plurality of concentric partitions which 
permit the arrangement of a plurality of 
5 sg annular catalyst beds. Fluid 
th € converted can be introduced 
rough a perforated inlet conduit and 
passed through each of these beds trans- 
reaely.. A fluid heat control medium to 
n ee with said transversely flow- 
He uid can be introduced directly into 
© space between catalyst beds. 





HYDROGENATION, DEHYDROGENATION, AROMATIZATION 





U.S.P. 2,449,359. Manufacture of Carbon 
Monoxide and Hydrogen from Meth- 
ane. A. J. Abrams, M. H. Gorin, and 
C. O. Baker to Socony-Vacuum Oil 
Company, Inc. 

The patent relates to the continuous 
conversion of methane to a hydrocarbon 
synthesis gas consisting essentially of 
1-2 vol. of H: per vol. of CO. Methane 
is countercurrently contacted at a tem- 
perature of 1800-2400° F. with a lique- 
fied metal under nonflooding conditions 
in one of a plurality of refractory packed 
recation zones; H: is formed and C is 
deposited in the refractory packing. This 
refractory packing is contacted in a 
separate reaction zone with air to form 
a gaseous mixtufe of CO and N: while 
removing the C deposit. At least part 
of the CO formed is oxidized to form 
CO, which is absorbed by an absorbent 
material for separation from N2 The 
CO: is then desorbed and the pure CO: 
stream thus obtained pyrolized in one 
of the refractory packed reaction zones 
in the presence of deposited C to pro- 
duce CO. The H: and CO gas streams 
are blended in the desired ratio. 


U.S.P. 2,449,775. Catalytic Synthesis of 
Hydrocarbons. W. E. Hendriksen to 
Hydrocarbon Research, Inc. 
Synthesis gas is contacted under re- 


action conditions with a catalyst mass 
of a metal of the iron group which con- 
tains a minor proportion of tellurium 
intimately associated with the other ele- 
ment. The amount of the additive can, 
for example, be 0.005-2 percent by weight 
as an alloy constituent. The additive 
promotes the reduction of the carbon 
oxides by hydrogen. Hydrocarbon prod- 
ucts particularly suited as motor fuels of 
good antiknock properties. are primarily 
obtained. Iron employed in the catalyst 
can at least partly be in the form of 
iron carbide. 


U.S.P. 2,450,500. Synthesis of Hydrocar- 
bons. A. Clark to Phillips Petroleum 
Company. 

A mixture of CO and Hz is passed 
through a plurality of catilyst zones at 
progressively increasing temperatures. 
The first of these zones contains a 
cobalt-thoria catalyst, the second an 
iron catalyst, and the third a sintered 
iron catalyst. The charge mixture em- 
ployed shall have a ratio of H: to CO 
of 2:1 to 3:2. A pressure of 15-500 psi. 
is used. The temperatures in the various 
zones shall be those of optimum activity 
for the catalyst present, e.g. 180-250° C. 
in the first, 210-280° C. in the second, 
and 265-350° C. in the third zone. Nor- 
mally liquid hydrocarbons are obtained. 





HEAVY OILS AND WAXES 





U.S.P. 2,449,312. Block Greases. G. W. 
Murray and C. D. Thayer to Socony- 
Vacuum Oil Company, Inc. 

The block grease composition accord- 
ing to this patent consists of 10-90 per- 
cent (by weight) of mineral oil, 30-10 
percent of alkali metal soaps, and 1-10 
percent of monohydric alcohols of at 
least 14 C atoms. The finished grease 
shall not contain more than 0.5 percent 
of glycerine. 


U.S.P. 2,449,547. Lubricating Oil Addi- 
tion Agent. G. D. Byrkit to The Lu- 
brizol Development Corporation. 


The agent for improving hydrocarbon 
lubricating oil according to this patent 
comprises a halogen-bearing synthetic 
material obtained by the condensation 
of a homogeneously halogenated waxy 
ester with an anhydrous metal salt of 
a carboxylic acid. The waxy ester is a 
natural or synthetic solid or semi-solid. 
The halogenated waxy esters contain a 
uniform number of halogen atoms per 
molecule. The amount of metal salt 
shall be insufficient to replace all of 
the halogen of the halogenated esters. 


U.S.P. 2,449,580. Lubricating Grease 
Composition. A. Beerbower and J. C. 
Zimmer to Standard Oil Development 
Company. 

A viscous hydrocarbon oil, grease 
forming proportions of an aluminum 
soap of a saturated fatty acid with 10-22 
C atoms, such as aluminum stearate, 
and 0.075-3 percent of resorcinol (based 
on the total composition) are thoroughly 
mixed at a temperature sufficiently high 
to cause the soap to dissolve in the oil. 
The mixture is rapidly cooled in a flow- 
ing stream by artificially chilling ‘sub- 
stantially below the normal transition 
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temperature of about 140° F., and then 
allowed to stand, for example for two 
and one-half hours. A grease of a smooth 
plastic gel nature is obtained. 


U.S.P. 2,449,631. Oil Composition. J. C. 
Zimmer and R. Rosen to Standard 
Oil Development Company. 

The forming of oleaginous materials, 
such as lubricating oils, fluid greases, 
hydraulic oils, during processing, use or 
manufacture is inhibited by an addition 
of 0.0001-10 percent by weight of a liquid 
non-volatile polymer of a chloro-fluoro 
substituted olefin of 2-10 C atoms. This 
polymer shall contain 10-50 C atoms. 
A major part of its normal hydrogen 
content is replaced with the halogens. 


U.S.P. 2,449,689. Lubricant. P. H. Car- 
nell to Phillips Petroleum Company. 
The valve lubricant composition ac- 

cording to this patent comprises a chlor- 

inated paraffin wax prepared from paraf- 

fin wax with a m.p. of about 125-130° F. 

and containing about 42 percent Ch by 

weight, and an amount of graphite or 
asbestos to impart a desired consistency 
to the composition. 


U.S.P. 2,450,149. Block Grease Compo- 
sition. P. R. McCarthy to Gulf Re- 
search and Development Company. 
The composition according to this 

patent comprises an intimate anyhdrous 

mixture of 50-80 percent of a mineral 

oil of 100-500 S.U.S. at 100° F. and 50-20 

percent of soap base. This soap base 

comprises about equal amounts of so- 

dium hydrogenated rosin of at least 40 

percent saturation and sodium oleate 

with a small amount (e.g. 0.2 percent) 
of diphenylamine, another diarylamine, 
or an alkali-insoluble alkyl phenol. The 
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last named additives inhibit oxidational 
deterioration of the block grease which 
has anti-charring and anti-glazing prop. 
erties and has a low consumption factor. 


U.S.P. 2,449,934. Mineral Oil Composi- 
tion. J. J. Giammaria to Socony- 
Vacuum Oil Company, Inc. 

The composition according to this 
patent comprises a viscous mineral oj] 
fraction mixed with a minor proportion 
of an _ oil-soluble, acidic phosphorus. 
and sulfur-containing reaction product 
obtained by reacting an alykyl halide 
and a phosphorus sulfide in the presence 
of a Friedel-Crafts catalyst at a temper- 
ature of 125-250° C. The additive inhibits 
deleterious effects of oxidation of the 
oil. 




















U.S.P. 2,450,254. Lithium Base Grease 
and Method of Preparing the Same. 
O. P. Puryear and H. V. Ashburn to 
The Texas Company. 

A low temperature gel-type grease 
which contains a lithium soap of a 
hydroxy fatty acid glyceride as the es- 
sential soap constituent is prepared by 
a method that permits the use of tem- 
peratures attainable in a steam-jacketed 
kettle without fire hazard. The details 
of this method are claimed. 











U.S.P. 2,450,255. Method of Preparing 
Lithium Base Greases. O. P. Puryear 
and H. V. Ashburn to The Texas 
Company. 

The method of this patent is closely 
related to that of U. S. patent 2,450,254. 
A hydroxy fatty acid is employed here 
instead of a glyceride to form the lithium 
soap by means of a basic lithium com- 
pound. 










U.S.P. 2,450,321. Rust-Inhibiting Greases. 
E. T. White and R. C. Robinson to 
Socony-Vacuum Oil Company, Inc. 
A major proportion of a mineral oil 

is compounded with an alkali metal soap 
in sufficient quantity to thicken the oil 
to grease consistency, and 0.1-5 percent 
by weight of a material of the general 
formula Y-R-O(CH:CH:O)s-H where R 
represents an aromatic nucleus and Y is 
an aliphatic, cyclo-aliphatic, or aryl hy- 
drocarbon radical with at least four C 
atoms. The lubricating grease obtained 
is characterized by resistance to rust 
formation. Octyl phenoxy tetraethoxy 
ethanol is an example of the rust inhibit- 
ing additive. 


U.S.P. 2,450,633. Compounded Oil. J. 0. 
Clayton to California Research Cor- 
poration. 

A major proportion of a petroleum 
lubricating oil is compounded with 0.1-> 
percent by weight (based on the finished 
product) of an alkaline earth metal ma- 
hogany sulfonate, or the like, and 0.1-2 
percent of zinc “petroleum base” dithio- 
carbonate, such as dibutyl dithiocarbor- 
ate. The lubricant obtained is particu 
larly suitable as a crankcase lubricant 
for heavy duty and combines high de- 
tergent qualities, low corrosiveness and 
reduced foaminess. 














DESULFURIZATION 





———< 


U.S.P. 2,450,588. Desulfurization of Oils 
B. L. Evering, A. P. Lien, and J. M. 
Page, Jr., to Standard Oil Company 
of Indiana. ; 

A non-viscous partially aromatic hy 
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drocarbon oil containing sulfur is con- 
tacted with a _ solvent 
jiquid anhydrous HF at a temperature 
of 300-400° F. Hydrocarbon gases and 
H.S from the decomposition of S com- 
pounds in the oil are flashed off. The 
residual mixture of hydrocarbons and 
HF is cooled to a temperature of 0-212° 
F. and then contacted with additional 
liquid anhydrous HF at a pressure suf- 
ficient to maintain the ingredients in 
the liquid phase. The resulting mixture 
is permitted to stratify into an aromatic- 
containing raffinate free of sulfur and a 
sulfur-containing extract phase. 


U.S.P. 2,450,724. Conversion of Sulfur 
Containing Hydrocarbons. H. W. 
Grote to Universal Oil Products Com- 


pany. 


consisting of 


A S-containing hydrocarbon and a 
solid cracking catalyst are combined and 
treated at a temperature (e.g. 650-850°F.) 
and pressure and for a time sufficient 
to at least partially desulfurize the hy- 
drocarbon. The desulfurized hydrocar- 
bon and another portion of the solid 
cracking catalyst are then supplied to 
a cracking zone maintained at cracking 
conditions (e.g. at 850-1100° F.). Cata- 
lyst withdrawn from the desulfurization 
zone is introduced into the cracking zone. 
Catalyst withdrawn from the cracking 
zone is subjected to striping and re- 
generation. One portion of regenerated 
catalyst is supplied to the desulfuriza- 
tion zone and another portion to the 
cracking zone. Desulfurization and crack- 
ing are thus carried out in a combined 
process. 





PETROCHEMICALS 





U.S.P. 2,449,299. Controlling Polymeriza- 
tion of Polhydric Alcohol Esters of 
Olefinic Dicarboxylic Acids with Ethy- 
lenic Monomers. E. C. Hurdis to UV. S. 
Rubber Company. 

In the polymerization of a mixture of 
a liquid monomeric unsaturated com- 
pound in which the unsaturation is due 
to a single terminal ethylenic group at- 
tached to a negative radical, e.g. styrene, 
and a soluble liquid poyhydric alcohol 
ester of an alpha-olefinic dicarboxylic 
acid, such as diethylene glycol maleic 
acid ester, in the presence of a peroxide 
catalyst, a secondary monoamine is 
added as a gelation promoter which 
contains attached to the nitrogen atom 
one aliphatic radical with one-five C 
atoms or beta-hydroxyethyl, and one 
aromatic hydrocarbon radical of the ben- 
zene series. The oil phase gelling time 
of the polymerizable mixture is con- 
siderably reduced by the promoter. Ex- 
amples of suitable promoters are: N- 
methylaniline, N-isoamylaniline, and N- 
ethyl-m-toluidine. 


U.S.P. 2,449,347. Hydrogen Bromide- 
Catalyzed Oxidation of Organic Com- 
pounds. W. E. Vaughan and F. F. 
Rust to Shell Development Company. 
Vapors of a saturated aliphatic hydro- 

carbon, such as ethane or isobutane, are 

subjected to the action of oxygen in 
the presence of HBr at a temperature of 


between 100° C. and that at which 
spontaneous combustion will occur. The 
reaction is effected in free space in a 
reaction vessel with a volume to sur- 


lace ratio of not less than 0.25. Con- 
trolled oxidation is obtained. Acids, such 
as acetic acid, or peroxides, such as 
eae td butyl hydroperoxide, can be pre- 
pared. 


US.P. 2,449,644. Production of N.N 
Dibutyl Phenetylamine. J. D. Danforth 
to Universal Oil Products Company. 


Styrene is reacted with dibutylamine 
at a temperature of 0-150°C. in the 
Presence of a catalyst comprising the 
reaction product of metalic Na with di- 
butylamine. An aryl alkyl amine of 
épproximately the constitution of phenyl- 
ethyl dibutyl amine is obtained. 


U.S.P. 2,449,928. Synthetic Rubber Plas- 
Rewed with a Composition Composed 
Ssentially of an Aromatic Hydrocar- 
bon Oil. F. W. Corkery to Pennsyl- 
Vania Industrial Chemical Corpora- 


December, 1948-—A Gulf Publishing Company Publication 


tion. 

Synthetic rubber as obtained by copol- 
ymerization of butadiene and styrene or 
butadiene and acrylonitrile is plasticized 
by a purified aromatic hydrocarbon oil 
derived from the recirculating oils in 
processes for cyclizing initially aliphatic 
hydrocarbon oils. 


U.S.P. 2,449,956. Dialkylcyclohexyl Gly- 
cols and Certain Derivatives Thereof. 
E. C. Shokal and R. C. Morris to Shell 
Development Company. 
3,5-Dialkylcyclohexyl glycols are ob- 

tained by reacting a. conjugated diene, 
such as 2-methy! pentadiene, with an 
alpha, beta-unsaturated carbonylic com- 
pound, such as acrolein, then condensing 
the unsaturated cyclic carbonylic com- 
pound thus obtained with a ketone, and 
hydrogenating the resulting reaction 
mixture. 


U.S.P. 2,450,099. Process for the Con- 
densation of an Arylalkane in the 
Presence of Lead Alkyl. R. P. Thomp- 
son to Universal Oil Products Com- 
pany. 

An arylalkane which has a hydrogen 
atom attached to a carbon atom adjacent 
to the aromatic ring, such as toluene, 
ethylbenzene, or cumene, is contacted 
with a lead alkyl in which all valences 
of the Pb atom are satisfied by alkyl 
groups (e.g. lead tetraethyl) at a tem- 
perature of 0-300° C. for a time sufficient 
to decompose the lead alkyl and to form 
a condensation product from at least two 
molecular portions of the arylalkane. 
The solid decomposition products of the 
lead alkyl are removed from the reaction 
mixture. Polyarylalkanes, such as diben- 
zyl 2,3-diphenylbutane, and 2,3-dimethyl- 
2,3-diphenylbutane, are obtained. 


U.S.P. 2,450,334. Production of Aryl 
Substituted Ethylenic Compounds. J. 
K. Dixon and D. R. May to American 
Cyanamid Company. 

A diaryl substituted paraffin with at 
least two C atoms in the paraffin chain 
and in which both aryl groups are at- 
tached to the same C atom, or a nuclear 
substituted derivative thereof, e. g. an 
asymmetric diarylethane, is mixed with 
water vapor as a diluent. The resulting 
mixture is contacted with a chromite 
catalyst of a metal with an atomic num- 
ber of 23-29, such as Cu or Ni, at a tem- 
perature of 400-650° C. for a short time 
(e.g. less than 0.5 second). Diaryl sub- 





stituted ethylenic compounds, such as 
1,1-di-p-tolylethylene, are obtained. The 
catalyst can be supported on a carrier 
of alumina or the tiie 


U.S.P. 2,450,424 Moldable Reaction Prod- 
ucts of Sulfur and Olefins. 
E. Frey to Phillips Petroleum 

Company. 

A resinous reaction product obtained 
from a straight chain olefin with at 
least four C atoms, such.as 2-butene, and 
SO; is dissolved in SOs to yield a mass 
that is plastic at room temperature. An 
amount of the same straight chain olefin 
sufficient to combine with the uncom- 
bined SO; present is added together with 
a catalyst for this reaction. The resulting 
mass is molded. Lithium nitrate is the 
preferred catalyst. 


U.S.P. 2,450,585. Sulfonation Process. 
E. L. d’Ouville and D. E. Burney to 
Standard Oil Company of Indiana. 

A mixture of alkyl aromatic hydro- 
carbons which yields both preferentially 
water-soluble and preferentially oil-solu- 
ble alkyl aromatic sulfonic acids upon 
non-selective sulfonation, e.g. a mixture 
of alkyl benzene hydrocarbons having 
alkyl groups with less than 17 and with 
at least 17 C atoms, is treated with at 
least 20 percent by vol. (based on said 
mixture) of H:SO, of 88-98 percent in- 
itial concentration at a temperature of 
50-150° F. for at least one hour. The 
preferentially water-soluble sulfonic acids 
formed are separated from the reaction 
mixture. The’ residual alkyl aromatic 
hydrocarbons contained in this mixture 
are treated with fuming sulfuric acid to 
produce preferentially oil- soluble sul- 
fonic acids. 


U.S.P. 2,450,627. Manufacture of Tetra- 
basic Acids. H. S. Bloch to Universal 
Oil Products Company. 

The adduct of a dienophilic dibasic 
acidic compound, such as maleic anhy- 
dride, and a cyclic polyolefinic hydro- 
carbon containing isolated unsaturation 
and at least some conjugated unsatura- 
tion is heated at a temperature of 100- 
350° C. in the® presence of an aqueous 
alkaline reagent, such as KOH. The 
polymer formed is acidified. A tetrabasic 
acid is obtained. The cyclic polyolefinic 
hydrocarbons employed are preferably 
formed by reacting olefinic hydrocarbons 
in the presence of a HF, H:SO,, AlCh, 
or BF; catalyst. 


U.S.P. 2,450,632. Production of Nitriles. 
H. P. Caldwell, Jr., and H. D. Chap- 
man to Socony-Vacuum Oil Company, 
Inc. 

An aromatic hydrocarbon with 7-11 C 
atoms, e.g. toluene or xylene, is con- 
tacted with NH: at temperatures of 850- 
1250° F. in the presence of a molyb- 
denum oxide catalyst, if desired sup- 
ported by a carrier. Aromatic nitriles 
are obtained. 


U.S.P. 2,450,636-42. Production of Ni- 
triles. W. I. Denton and R. B. Bishop 
to Socony-Vacuum Oil Company, Inc. 
The processes of these patents are 

similar to the processes of U. S. patent 

2,450,632. 

According to U. S. patent 2,450,636 
dimethyl cyclohexane, methyl cyclohex- 
ane, or methyl decaline is contacted with 
NH, in the presence of the same type 
catalyst at temperatures of 925-1075° F. 

In U. S. patent 2,450,637 the same re- 
action is applied to olefinic hydrocarbons 
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with two-ten C atoms, e.g. propylene 
butene, or butadiene, at 850-1075° F. ’ 












































































U. S. patent 2,450,638 proposes the US. 
same treatment, using paraffins with N 
two-ten C atoms, such as propane, by. ar 
tane, or hexane, at 925-1075° F. O 

According to U. S. patent 2,450,639 _T 
aromatic hydrocarbons having at least is € 
one nuclear hydrogen replaced by a aron 
univalent, aliphatic, non-acetylenic hy- carb 
drocarbon radical, and containing 7-1] C hyd1 
atoms per molecule, eg. toluene or @ ip! 
xylene, are treated at 850-1250° F. radic 

The process of U. S. patent 2,450,649 mole 
corresponds to that of U. S. patent 2. 

450,636 with the use of vanadium oxide US. 
instead of the molybdenum oxide cata- M. 
lyst. R. 

The process of U. S. patent 2,450,641 Lo 
similarly corresponds to that of U. S. Ty 
patent 2,450,638 and the process of U. §. that 
patent 2,450,642 corresponds to U. §, ol m 
patent 2,450,637. ors 

carve 

U.S.P. 2,450,658. Production of Thio- U.S.1] 
phene. R. C. Hansford, H. E. Ras- De 
mussen, C. G. Myers, and A. N. Sach- mu 
anen to Socony-Vacuum Oil Company, Va 

Inc. Th 

Sulfur and n-butane, n-butenes, or bu- IS us 
tadienes are separately preheated to such tanes 
temperatures that after combining both least 
reactants the reaction mixture will have to pl 
a temperature of 850-1400° F. The mix- the t 
ture formed is reacted at these tempera- aexat 
tures for a period of time not more than na 
one second. A thiophene-containing mix- thiop 
ture is formed which is cooled to less perat 
than 850° F. The unchanged hydrocar- heate 
bons also contained in this mixture are react 
separated from the thiophene and re- 
cycled. a 
U.S.P. 2,450,659. Sulfur and Hydrocar- . 

bon Reactions and Products. R. C Th 

Hansford, H. E. Rasmussen, and A. 0450), 

N. Sachanen to Socony-Vacuum Oil ri ay 

Company, Inc. hese 

The process covered by this patent least. 
very closely resembles that of U. $ and S 
patent 2,450,658. The reaction period is 
here defined as being selected to mini- USP 
mize the yields of hydrocarbons with and 
less than four C atoms and CS,. Buta om 
diene can thus be produced from n-butane Vac 
or n-butenes, in addition to thiophene. The 

to th: 
U.S.P. 2,450,675-2,450,676. Production of applie 

Nitriles. M. M. Marisic, W. I. Denton enes, 

and R. B. Bishop to Socony-Vacuum C ato 

Oil Co., Inc. dimetl 

According to U. S. patent 2,450,675 an 
olefinic hydrocarbon with up to ten US.P 
atoms (e.g. propylene or octene) is con- 1zing 
tacted with ammonia in gaseous phase and 
at temperatures of 850-1075° F. in the taini 
presence of catalytic oxides obtained by B. B 
subjecting a heteropoly compound con- Pan) 
taining MoO:, WOs, or V:Os to an ele- An 
vated temperature (e.g. 300-950° F.) for carbon 
a period of time (e.g. two-ten hours) a tem; 
sufficient to decompose the heteropoly pheric 
compound. Nitriles with at least two & compo 
atoms are obtained. Examples of the vulcan 
heteropoly compounds employed in the Positio 
production of the catalyst are: phospho ‘poly 
molybdic acid, silicomolybdic acid, phos 
phovanadotungstic acid and salts there! Ciuff 
The catalysts can be produced on caté 
lyst supports, such as alumina. Antl 





engine 
opme 
merly 
Thern 
heer a 


According to U. S. patent 2,450,676 
paraffinic hydrocarbon with two-tet 
atoms is employed as the starting ™* 
terial for the production of the nitriles 
under similar conditions. The range @ 
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reaction temperatures here is 925-1075° F. 


U.S.P. 2,450,677. Production of Aromatic 
Nitriles. M. M. Marisic, W. I. Denton, 
and R. B. Bishop to Socony-Vacuum 
Oil Company, inc. 

The process of U. S. patent 2,450,675 
is employed here for the production of 
aromatic nitriles from aromatic hydro- 
carbons which have at least one nuclear 
hydrogen replaced by a _ univalent, 
aliphatic, non - acetylenic hydrocarbon 
radical and contain 7-11 C atoms per 
molecule, such as toluene or a xylene. 


U.S.P. 2,450,678. Production of Nitriles. 
M. M. Marisic, W. I. Denton, and 
R. B. Bishop to Socony-Vacuum Oil 
Company, Inc. 

The process of this patent differs from 
that of U. S. patent 2,450,675 by the use 
of methyl cyclohexane, dimethyl cyclo- 
hexane, or methyl decalin as the hydro- 
carbon material to be treated. 


U.S.P. 2,450,685. Production of Alkyl 
Derivatives of Thiophene. H. E. Ras- 
mussen and R. C. Hansford to Socony- 
Vacuum Oil Company, Inc. 

The process of U. S. patent 2,450,658 
is used here for the treatment of pen- 
tanes, pentenes, and pentadienes with at 
least four C atoms in a straight chain 
to produce methyl thiophene, and for 
the treatment of hexanes, hexenes, and 
hexadienes with at least four C atoms 
ina straight chain to produce dimethyl 
thiophene and ethyl thiophene. The tem- 
perature range of the mixture of pre- 
heated S and hydrocarbon and of the 
reaction is 850-1300° F. 


U.S.P. 2,450,686. Production of Methyl 
Thiophene. H. E. Rasmussen and R. 
C. Hansford to Socony-Vacuum Oil 
Company, Inc. 

The process according to U. S. patent 
2,450,659 is employed here for the pro- 
duction of methyl thiophene from pen- 
tanes, pentenes, and pentadienes with at 
least four C atoms in a straight chain 
and S. Temperatures used: 850-1300° F. 


U.S.P. 2,450,687. Production of Dimethyl 
and Ethyl Thiophenes. H. E. Rasmus- 
sen and R. C. Hansford to Socony- 
Vacuum Oil Company, Inc. 

The process of this patent corresponds 
to that of U. S. patent 2,450,686 and 
applies to the treatment of hexanes, hex- 
enes, and hexadienes with at least four 
€ atoms in a straight chain to produce 
dimethyl thiophene and ethyl thiophene. 


U.S.P. 2,450,771. Plastic Sulfur Vulcan- 
izing Agent, Method for Its Utilization 
and Vulcanizable Compositions Con- 
taining the Same. W. E. Vaughan and 
B. Barnett to Shell Development Com- 
pany. 

A normally gaseous aliphatic hydro- 
carbon, oxygen and H:S are heated to 
4 temperature of 250-350° C. at atmos- 
pheric pressure. The stable plastic sulfur 
Composition thus obtained is used as a 
vulcanizing agent, particularly for com- 
Positions which comprise polymers or 
copolymers of butadiene. 


Ciuffreda Joins Standard 


Anthony R. Ciuffreda has joined the 
“igineering staff of Standard Oil Devel- 
°pment Company, Linden, N. J. For- 
Th he was employed by Metal and 

ermit Corporation as a process engi- 
heer and a research engineer. 
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The ANSWER to 

















drilling in 1859, five years 
after the first Roots Blower 
was built. We're not good 
because we're old, we're 
old because we're good. 








° 


Type Ol Centrifugal Blower 
in oil refinery service. 
Capacity 11,750 CFM. 


For various petroleum refining and processing operations, Roots- 
Connersville Blowers, Exhausters and Gas Pumps are available in 


sizes and types exactly matched to the job to be done. 


That’s because of our dual-ability to recommend, without bias, 
and to supply either msn, or Rotary Positive units, whichever 


best meets the specific needs. We are 
the only blower builders offering this 
dual choice. 

Our smaller size Cycloidal Rotary 
units have proved especially success- 
ful for slack wax pumps and similar 
work. R-C Meters measure gas input 
or output with “cash register” 
accuracy. 





Tell us your specific problems ete: R-C Cycloidal Rotary Pumps can handle 
and R-C dual-ability will help you _ ¢as0r vapor along with liquids, without loss 


find practical answers. 


long-time, economical operation. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


812 Crescent Avenue, Connersville, Indiana 


PlooTs-PONMERSVILLE 


OTARY 


ENTRIFUGAL ORS 


of efficiency. They can be relied upon for 


ai 


BLOWERS - EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATOF 


* * ONE OF THE DRESSER INDUSTRIES * * 









GAS-MOVING jobs... 


cores AE alaal-ability 
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Applications for Clad Steels in 


Black Areas Indicate Clad Steels 








Refining Gasoline and Fuel Oil 























































































































Regenerator Reactor 





Catalyhe Cracking Plant 














p STEELS to OV 


“With the crude situation getting worse— 
more sour, more salty—we’re making the 
investment now as a guard against trouble 
in the future. We never know when we'll 
have to process high sulfur crudes”; a 
prominent refinery superintendent’s reason 
for using Lukens Clad Steels. 

Nickel offers the protection required at 
one point in the process, whereas stainless 
steel, Inconel or Monel may be better on 
other jobs. On-stream service tests tell the 
story. Lukens Nickel-Clad, Stainless-Clad, 
Inconel-Clad and Monel-Clad Steels pro- 
vide this solid metal protection with the 


economies offered by clad steels. Claddings 


Nickel-Clad Stainless-Clad 
inconel-Clad Monel-Clad 


4 , . ‘ 
STEELS 
> 4 4 4b 


oid it” 


5% to 50% of total plate thickness are 
available as required. 

In Lukens Clad Steels—the most 
complete range available from any 
source—a uniform thickness of the cor- 
rosion-resistant metal is permanently 
bonded to an ASME quality steel backing 
plate. Sizes run up to 178 inches wide ot 
to over 3 inches thick. 

Bulletin No. 461 discusses and shows ap- 
plications of Clad Steels in the Petroleum 
Industry. For a copy, 
write Lukens Steel Com- 
pany, 404 Lukens Bldg., 


Coatesville, Penna. 


SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOM! 


+ « SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL * “ 
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SCIENCE and TECHNOLOGY 





—_——— 


journals are not included. 


cost by the Laboratories. 





The abstracts here presented are selected from the current 
literature of science and technology to afford reference to 
fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade 


Photostat copies of original articles will be supplied at cost 
by The Leslie Laboratories. Complete or limited bibliographies 
covering special topics by title, by abstracts, or in complete 
manuscript, will also be prepared and furnished at reasonable 
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prepared in cooperation with 


Petroleum Refiner by The Leslie Laboratories 
Traver Road, Ann Arbor, Michigan, under supervision of 


DR. 


E. H. LESLIE and DR. H._ B. COATS 
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Products: Properties, 
Utilization and Analysis 





Commercial Chemical Development of 
Butadiene Specifications. James H. Boyp, 
Ind. Eng. Chem. 40 (1948), pp. 1964-70. 


This is the second of two papers using 
butadiene to illustrate the problems in 
commercial chemical development. The 
first paper dealt with problems in trans- 
portation and handling. This paper is 
concerned with specifications. The deter- 
mination of a suitabl. ,roduct specifica- 
tion is an important step in the commer- 
cial development of new chemicals. The 
industrial history of butadiene is unique. 
Step-by-step development of butadiene 
to large scale commercial use within a 
relatively short time is recorded and 
accessible primarily because of the out- 
standing cooperation of the many indus- 
trial organizations in the government 
synthetic rubber program working under 
the auspices of the Office of Rubber 
Reserve. Butadiene offers an example 
of many of the problems encountered in 
the evolution of commercial specifica- 
tions for its use and value are deter- 
mined by purity, not only in the sense 
of butadiene content but also by certain 
impurities that should be present only 
in traces. The major use for butadiene 
is in emulsion copolymerization with 
styrene to GR-S. Emulsion copolymeri- 
zation systems are extraordinarily sensi- 
tive to trace impurities and this fact 
materially affected the development of 
the butadiene specification. Emphasis is 
placed upon the significance of various 
individual specifications relative to buta- 
diene utilization. A bibliography of 23 
references is included. 


The Importance of Chemical Attack in 
the Lubrication of Metals F. P. Bownen, 
Jour. Inst of Petroleum 34 (1948), pp. 
654-58. 

_ The author emphasizes the importance 
in boundary lubrication of chemical at- 
tack on the surface lubricated. It has 
ten customary in the past to consider 
that boundary lubrication by long-chain 
fatty acids, and by some hydrocarbons, 
8 caused by an oriented layer of mole- 
cules adsorbed at the surface. This is 
an Over-simplification. Friction between 
metal surfaces lubricated by hydrocarbon 
— does not vary continuously with 
‘mperature, but when a certain tem- 
Perature is reached there is a sharp rise, 
% transition, in the friction. In the case 





of the saturated hydrocarbons and long- 
chain alcohols this occurs at the melting 
point. For the fatty acids, however, the 
transition temperature is considerably 
higher than the melting point. This is 
true for those metals that are attacked 
by fatty acids. For metals not attacked, 
fatty acids are little more effective than 
the hydrocarbons as lubricants. It ap- 
pears, therefore, that in the action of 
the fatty acids in lubricating metal sur- 
faces there is some resemblance to that 
of “extreme pressure” lubricants, in that 
chemical attack on the surfaces is im- 
portant. 


The Lubrication of Metals by Com- 
pounds Containing Chlorine. J. N. Grec- 
ory, Jour. Inst. of Petroleum 34 (1948), pp. 
670-76. 

The paper deals with the lubricating 
properties of artifically produced chloride 
films, and of certain organic compounds 
containing chlorine which decompose 
at elevated temperatures. It has been 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry. 


Dilauryl sulfone 

Butadiene sulfone 
Tetramethylene sulfone 
2,4,6-Tribromo benzyl bromide 
2,4,6-Tribromobenzyl iodide 
Dioctyl disulfide 
3-Hydroxyacrylic acid 
Cuprous fluoride 

Carbonyl fluoride 
Pentachlorobenzene 








Phenoxyacetaldehyde 
3-Phenoxypropionaldehyde 
Phosphorous trifluoride 
Phosphorous oxyfluoride 
Triocarbonyl fluoride 
3,3-Dichloropropionic acid 
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shown that compounds containing re- 
active chlorine atoms when heated mod- 
erately can produce on steel surfaces of 
a film of iron chloride that has extremely 
good frictional properties, and which 
maintain these properties at high tem- 
peratures. These films are stable only 
in the absence of moisture. The forma- 
tion of the chloride film takes place 
under extreme conditions of temperature 
and pressure, by the decomposition of 
the compound with the liberation of 
“active” chlorine, and these films are 
therefore formed at the point where con- 
ventional mineral-oil lubricants fail. The 
problem of making a good “extreme- 
pressure additive” therefore reduces itself 
to choosing a compound that will give 
rise to a protective film under extreme 
conditions, but is stable and non-corro- 
sive under less severe conditions. The 
film should be anhydrous and the forma- 
tion of hydrochloric acid is to be avoided. 
Chlorine-containing additives are useful 
for steel and ferrous alloys. For other 
metals they may not give beneficial re- 
sults. In the case of ferrous alloys, com- 
bination of a chlorine additive with a 
fatty material may be beneficial in cer- 
tain cases, 


The Lubrication of Metals by Com- 
pounds Containing Sulphur. E. B. Green- 
HILL, Jour. Inst. of Petroleum 34 (1948), 
pp. 659-69. 

The results reported express the view 
that all extreme-pressure lubricants func- 
tion as a result of chemical reaction with 
the moving surfaces. Extreme-pressure 
lubrication, in fact, becomes a problem 
in controlled corrosion. The stability of 
the additive has to be so chosen that the 
corrosion does not become excessive 
under conditions that are likely to occur 
in any particular case. It has been noted 
that many extreme pressure additives are 
specific for a given metal or a group of 
metals, so that the problem of choosing 
an extreme-pressure additive depends 
not only on the conditions such as tem- 
perature and pressure, but also on the 
type of metal to be lubricated. The 
stability of the additive that can be 
tolerated depends entirely on conditions 
that prevail at the moving surfaces. Ob- 
viously one can choose a very unstable 
compound for such operations as cutting 
and drawing, since corrosion is not im- 
portant. But in running an engine, an 
additive that is too unstable under run- 
ning conditions will do more harm than 
good, because of excessive chemical cor- 
rosion. The thing required is an additive 
that will give rise to chemical reaction 
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Emil Geppelt, Jr. 
9625 Daniels Ave. «+ 
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TIDE WATER ASSOCIATED OF 


Contracts for the first new Houdriflo 





catalytic cracking plant for their Drumright e 


Oklahoma Refinery, to be ready for operation 
late 1949, 


Process Engineer's offers a complete 
Engineering Service from studies of present 
operations to the design and construction of 


complete plants. 


CRUDE DISTILLATION - THERMAL CRACKING 
PLANTS - CATALYTIC CRACKING UNITS - CATA- 
LYTIC REFORMING - CATALYTIC POLYMERIZA- 
TION - GAS ABSORPTION PLANTS - VACUUM 
DISTILLATION UNITS - PROPANE DEASPHALTING 
FURFURAL EXTRACTION UNITS - MEK DEWAX- 
ING UNITS - CONTACT FILTRATION PLANTS 
GAS SYNTHESIS TO AMMONIA AND CHEMICALS 
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—MGHects, Tee. 


Dallas, Texas 


ORS IPE PCR AIT aa tg 






Claude F. Tear 
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only at temperatures or pressures in the 
danger zone, i.e., when welding and tear- 
ing become so great that high wear and 
subsequent seizure occur. A bibliography 
of ten references is included. 






Viscosity Blending Relationships of 
Heavy Petroleum Oils. Mer_te H 
RAHMES AND W. L. Ne son, Analytical 
Chemistry 20:10 (October, 1948), pp. 
912-5. 

The authors briefly review the proce- 
dures that have been suggested for cal- 
culating the blends of petroleum oils. 
Their own studies, a total of 30 petro- 
leum oil systems including 17 different 
oils, were studied. Each system was in- 
yestigated at three or more compositions. 
Viscosities obtained were compared with 
viscosities predicted by several of the 
methods that have been proposed. The 
Wright method, a new way of using the 
ASTM chart for predicting blend viscosi- 
ties, was found to give the best results 
in most cases. Several of the systems 
studied were rather extreme, in that the 
component oils varied considerably in 
chemical structure. Two of these systems 
“6 were found to exhibit definite viscosity 
Seam minima. The authors conclude that the 
: use of viscosity-temperature characteris- 
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am tics of the component oils, as in the 
y Wright method, is a definite improve- 
ment in viscosity prediction procedure. 
4 However, in some instances, differences 
in oils are not indicated by these re- 
lationships, but do affect viscosities of 
blends to a large extent. The data are 
presented in tabular and graphical form, 
and a bibliography of 17 references is 
appended. 


Sw 


Chemical Analvsis of Refinerv C; Hy- 
drocarbon Fractions. RicHArD F. Rosey 
AND Hrrpert K. Wiese, Analytical Chem. 
20 (1948), pp. 926-33 

Petroleum distillate boiling between 

f 4 and 51° C., or 39 and 124° F., at 
normal pressure is generally designated 
as the C; fraction. The hydrocarbons of 
most common occurrence in this range 
are listed in Table I of the article. In 
the work done it was found, after precise 
blending of the C; or pentene cut vapors 
with a suitable diluent gas, that it is 
possible to employ established rapid and 

; accurate gas analytical methods for the 
determination of conjugated diolefins. 
tertiary mono-olefins, total unsaturated 
hydrocarbons. and total saturated hydro- 
carbons. Detailed consideration is given 
to the analvsis and stability of samples 
containing individual diolefins, isoprene, 
cyclopentadiene, and cis- and _ trans- 
piperylenes A new colorimetric method 
that is specific for isoprene and employs 
mercuric acetate reagent is described. 
by applying most of the above methods 
in an organized manner to predetermined 
subfractions obtained in efficient distilla- 
® ‘ion it is possible to define the composi- 
tion of the cracked fractions in terms of 
the individual major components. A 
bibliography of 27 references is included. 


Determination of Alkyl Sulfides and 
sulfides. Sipwry Siccta AND R. L. Ens- 
BERG, Analytical Chem. 20 (1948), pp. 938-9. 


A procedure yielding higher precision 
and accuracy for the determination of 
alkyl sulfides and alkyl disulfides was 
[ears Sought. A procedure for determining 

| alkyl disulfides, which was foun. to 
Work equally well for alkyl sulfides, in- 
Volves oxidation with bromine. Alkyl 
sulfides and disulfides can be determined 
im the presence of each other by the ap- 
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plication of a second method. Samples 
containing less than 10 mole percent thiol 
can also be analyzed. The procedure is 
precise to £0.3 percent in the best cases 
and may be as low as +1 percent in 
samples where the end point is rather 
low. The data are presented in tabular 
form and a bibliography of five refer- 
ences is included. 


Determination of Oil in Petroleum 
Waxes. J. S. Wiper_ey AND J. B. RATHER, 
Jr., Analytical Chem. 20 (1948). pp. 972-6. 

Although ASTM method D721-47 for 
the determination of oil in petroleum 
waxes is satisfactory and yields reliable 
results, it requires approximately six 
hours of time and the equipment is bulky 
and cumbersome. The authors accord- 
ingly developed a rapid and accurate 
semimicromethod which retains all of 





the essentials of the standard method but 
the sample size is reduced to one gram. 
The results obtained by the two methods 
agree closely. An ordinary analytical 
balance is used and no special training 
on the part of the operator is required. 
Savings are effected in solvents, bench 
space, and cooling capacity. A deter- 
mination can be made in an hour. This 
greatly increased speed should be par- 
ticularly welcomed by petroleum refinery 
laboratories where manufacturing con- 
trol in wax processing operations calls 


.for rapid determinations. By variation 


of the solvent, solvent ratio, and tem- 
perature, the procedure can be applied 
to microcrystalline waxes. The data are 
presented in tabular form and the ap- 
paratus used is described in detail in the 
context and is illustrated in several 
figures. 
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Numerical Evaluation of Equations 
Describing Transient Heat and Mass 
Transfer in Packed Solids. AprtAan 
KLINKENBERG, Ind. Eng. Chem. 40 (1948), 
pp. 1992-4. 

The exact solutions of the equations 
describing transient heat and mass trans- 
fer phenomena in packed solids under 
given conditions can be approximated 
for all practical purposes by error func- 
tions. Transient form of operation is 
not limited to the unit operation of heat 
transfer, but is also applicable to a 
number of other unit operations. It is 
commonly employed in mass transfer 
processes involving a solid—for exam- 
ple in adsorption as in recovery of sol- 
vent vapors, gas masks, drying of air, 
and percolation, and also in leaching. It 
has also been used for liquid-liquid ex- 
traction. The solutions of the equations 
can be read from a nomograph which is 
presented. A bibliography of eight ref- 
erences is included. 


Dynamic Cooling of Adsorbent Beds. 
Epwarp Lepoux, /nd. Eng. Chem. 40 
(1948), pp. 1970-7. 

A graphical method for the determina- 
tion of the cooling curves of a bed of 
brokea solids is presented. The method 
is based on the heat transfer equations 
for which derivations are given. Curves 
are plotted in dimensionless coordinates 
so that they can be used with any con- 
sistent system of units for the solution 
of cooling problems. Practical applica- 
tion is illustrated by numerical examples 
which also serve as a basis for the com- 
parison between open- and closed-circuit 
cooling of adsorbent beds. Experimental 
determination of the coefficient of heat 
transfer and the specific heat of the ad- 
sorbent and correlation by means of the 
curves are described. The effect of a 
counterflow cooler on closed-circuit cool- 
ing is discussed and illustrated by a 
numerical example. Change in variables 
required to take care of heat loss to the 
surroundings is given, and the method of 
determination of the coefficient of heat 
loss is indicated. Plotting formulas for 
variable flow cooling are given. A bibli- 
ography of nine references is included. 


Application of Zygograph to Distilla- 
tion of Binary Mixtures. Kuo Tsunc Yu 
AND JAMES CouLL, Chem. Eng. Progress 
44 (1948), pp. 795-800. 


A graphical method is presented which 
is successful in the treatment of all 
aspects of continuous binary distillation. 
It is evident that the main feature of 
this method is the absence of an equil- 
ibrium curve. This function is replaced 
by a semicircle, a basic straight line and 
the relative position of the two operating 
points. Actual computation by this 
method shows an exact agreement with 
the McCabe-Thiele method and very 
close agreement with Ponchon’s method. 
The present method can also be applied 
to unequal molal overflow provided the 
ratio of L and V or L’ and V’ are re- 
located for each plate. The application 
to three component or multicomponent 
distillation also has good possibilities. A 
bibliography of 19 references is included. 


Distillation Calculations in Ideal and 
Nonideal Systems. R. B. SMITH AND 
THorre Dresser, Chem. Eng. Progress 44 
(1948), pp. 789-94. 

The procedure described by the authors 
gives an exact solution for the number 
of theoretical trays required for any given 
split and actual reflux ratio. Over-all 
relative volatility or separating factor 
customarily designated &, governs the 
separation of any pair of components in 
distillation. This factor possesses the 
quality of remaining approximately con- 
stant over ranges of temperature, pres- 
sure and composition which affect other 
variables to a much greater extent. It 
therefore has advantages in analyzing 
distillation operations. An example is 
presented applying the method to extrac- 
tive distillation. The rigorous basis of 
the method, combined with its adapta- 
bility to reliable short-cutting makes its 
practical use advantageous. A _bibli- 
ography of 13 references is included. 


Design Calculations for Azeotropic 
Dehydration Columns. W. S. Norman, 
Soc. of Chem. Industry. Proc. Chem. Eng. 
Group 27 (1945), pp. 89-92. 

A search of the literature on azeotropic 
dehydration processes has revealed very 
little information on the methods for the 
design of distillation columns for multi- 
component mixtures. It is shown that a 
useful correlation of the vapour-liquid 
equilibria for ternary azeotropic systems 
can be obtained by plotting the relative 
volatilities of pairs of components against 
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Wherever process control needs 


e AUTOMATIC « ACCURATE « 


— CONTINUOUS 
_ GAS ANALYSIS 


.. this instrument offers 
THESE IMPORTANT 


ADVANTAGES 


Continuous analysis with auto- 
matic, periodic standardization. 


erry Fee 






Reliable and consistently accu- 
rate under plant conditions. 


Operated and maintained by 
plant technicians. 


Rapid response to gas changes. 
High sensitivity with high dis- 
crimination. 


Adaptable to warning for prede- 
termined critical concentration. 


A A AA A A A 


Adaptable to process control by 
use of circular-chart recorder 
with pneumatic control system. 


HE BAIRD ASSOCIATES INFRARED ABSORPTION TYPE 
AUTOMATIC RECORDING GAS ANALYZER has proved its 
value in the chemical, petroleum, and allied industries. 


Typical applications for this efficient instrument are: e Analysis 
of butadiene for the manufacture of synthetic rubber e Control 
of butene-1 in isobutylene e Measurement of carbon monoxide 
in hydrogenation gases e Measurement of the CO/CO, ratio in 
blast furnace top gases e Measurement of methane in a process 
plant e Ammonia gas determination e Detection and meas- 
urement of acetone, alcohol, or similar fumes where high concen- 
tration would cause an explosive hazard e Measurement of 
acetylene in continuous synthetic plants. 












If you have a control problem which involves gas analysis, consideration 
of the infrared absorption technique may provide a solution. We 
welcome opportunities to discuss new or existing applications in control 
and measurement of gas and gaseous components. 

For complete details on the Baird - 
Associates infrared gas analyzer, re- 
quest Bulletin XXX1. For information on 
its specific application to your problems, 
we will gladly study your specifications 
and report. 


Baird ~Assoctates, Inc. 
INDUSTRIAL PHYSICISTS 
CAMBRIDGE 38, MASS 






The Baird Associates infrared gas ana- 
lyzer can be furnished in styles to suit 
various requirements, including remote 
indicating and recording, explosion- 
proof housings, and the cabinet style 
shown above. 
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the ratio of the concentrations of those 
components in the liquid. A method is 
described for calculating the minimum 
reflux ratio in an azeotropic dehydration 
column by plate-to-plate calculations 
above the feed plate. The results obtained 
are in good agreement with those ob- 
tained by the approximate graphical 
methods given in previous papers. It is 
shown that two important criteria in the 
selection of an entrainer are the mini- 
mum reflux ratio in the dehydration 
column and the partition of the alcohol 
between the entrainer and water in the 
decanter. 


The Fractionation of Binary Mixtures 
in a Wetted-Wall Column. J. ANpeErson 
Storrow, Proc. Chem. Eng. Group 27 
(1945), pp. 32-42. 

The fractionation of binary mixtures 
in a wetted-wall column was studied to 
ascertain the applicability of: (1) the 
counter-current diffusion concept to the 
process, and (2) the correlation of the 
resistance to diffusion, expressed as an 
effective film thickness, in terms of suit- 
able dimensionless groups. As a result 
of the work the author concludes that 
the technique using temperature measure- 
ments for the purpose of determining 
compositions of the still fluids is satis- 
factory, even though it depends on con- 
densation temperature and equilibrium 
data which are not available to the de- 
gree of accuracy advisable for its appli- 
cation. It is considered to offer a more 
accurate and sensitive method of testing 
rectification equipment than any so far 
reported. The application of the sampling 
technique to small lengths of a column 
gives a more detailed analysis of its 
operation than can be obtained by any 
other method. While the results obtained 
show the general effects expected in con- 
forming approximately to the Gilliland 
correlation based on vapor film resist- 
ance only, the lack of complete correla- 
tion for various compositions of binary 
solutions, and between different binary 
systems, suggests that a revision of the 
diffusional theory may be necessary, in- 
cluding the effect of the liquid film. Be- 
fore theoretical equations can be devel- 
oped depicting the diffusion through the 
liquid and vapor boundary films, it will 
be necessary to assess all the requisite 
physical properties and supply further ex- 
perimental values where they are needed. 
A bibliography of 26 references is in- 
cluded. 


Liquid Flow Conditions in Packed 
Towers. S. S. Grimey, Soc. of Chem. In- 
dustry, Proc. Chem. Eng. Group 27 (1945). 
228-35 

The flow of liquids on vertical surfaces 
was investigated with reference to liquid 
behavior in packed towers and similar 
contacting equipment. The performance 
of a packed tower is known to depend 
on the physical and chemical properties 
in the tower, the nature of the packing 
as to size, shape, material, method 0 
stacking and area of active interfacial 
surface, the flow rates of the fluids and 
conditions of distribution, flow type and 
of entry and exit, and construction 0 
the tower as regards shape and dimen: 
sions. One of the most significant vat 
ables, the nature of the flow, has not 
received full attention and the study 
made by the author is devoted to this 
subject. Significant departures from the 
predictions of streamline flow theory 
were examined and have been related t? 
wetting and channeling properties ™ 
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packed columns, as typified by the be- 
haviour of %-inch rings in a laboratory 
column. Data are presented in detail in 
graphical form and photographs of verti- 
cal wetted surfaces are included. 





Pressure Drop In Packed Tubes. A 
Nomogram. Murray WEINTRAUG AND 
Max Leva, Chem. Eng. Progress 44 (1948), 
pp. 801-2. 

A nomogram is presented for aid in 
the rapid calculation of pressure drop 
through packed tubes when the flow is 
turbulent and the packing is smooth. 
Typical problems are considered and 
solved. 














Pilot Plants. Hydroforming Pilot Unit. 
L. T. YULE AND R. B. Bennett, Ind. Eng. 
Chem. 40 (1948), pp. 1995-8. 

Hydroforming is a catalytic process 
for the production of aromatics from 
petroleum naphthas, in which the pri- 
mary reaction is the selective dehydro- 
genation of cyclohexane homologs to 
the corresponding aromatics. Wide re- 
actions, which include dehydrocyclization 
of normal paraffins, isomerization of 
naphthenes and paraffins, cracking, poly- 
merization, and hydrogenation of olefins 
occur to a limited extent, while there is 













actions are favored at high temperatures 
and are retarded by increasing the pres- 
sure because the reaction involves an 
increase in the number of moles. Com- 
mercially, the conventional hydroforming 
operation is effected by passing naphtha, 
inadmixture with hydrogen, over a fixed 








square inch gage and at a reactor tem- 
perature of 850 to 1000° F. After a four- 
to six-hour process cycle, the activity of 
the catalyst is restored by removing the 
carbonaceous material deposited by burn- 
ing it with air diluted with nitrogen or 
inert gas, and following this, by reduc- 
tion of the active catalyst component 
with hydrogen. The paper describes the 
equipment employed in a fixed-bed hy- 
droforming pilot unit and explains the 
operation of the plant. The results ob- 
tained with the pilot unit are in close 







cial plant. The effect of operating vari- 








described briefly. 





The Production of Olefin-Polymer Lu- 
bricating Oils of Satisfactory Oxidation 
Stability. G. H. Dazetey, D. GALL, AND 
CC. Hatt, Jour. Inst. of Petroleum 34 
(1948), pp. 647-53. 

_ The authors report the results of ef- 
torts that have been made to increase 
the oxidation stability of olefin-polymer 
lubricating oils derived from the prod- 
ucts of the Fischer-Tropsch synthesis. 
A controlled hydrogenation of the oils in 
the presence of a molybdenum disulphide 
catalyst at 200° C. and 200 atmosphere 
Pressure yields an oil with an oxidation 
humber of 1.8. The effect is the result 
saturation by hydrogen coupled with 
the formation of sulphur-containing in- 
hibitors. It can be accurately reproduced 
by hydrogenation in the presence of 
nickel catalysts followed by heating with 
molybdenum disulphide in the absence 
o hydrogen. Treatment of the oil with 
aluminum chloride at 180° C. produces 
some improvement in oxidation stability, 
ut the effect is small and is accom- 
Pamied by a serious loss of oil. Naphthal- 
tne added to the olefins before polymeri- 
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SURFACE REMOVES 


Each day more re- 
fineries find that Airetool 
Cleaners do a better job. 


many ... an Airetool ex- 


tiers of non-tracking cutters 
driven by a powerful air 
motor. Try it the next time 
for removing coke from still 
tubes and you'll agree... 
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Springfield, Ohio 
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One of two MURRAY multistage steam turbines, designed to 


deliver 685 horsepower on steam at 110 pounds and exhausting 
to 26% inches Hg vacuum, furnished to drive high speed 
centrifugal com- 
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to and including 3000 KW rating. 
Sales Representatives for Murray products are located in all 
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zation is chemically incorporated in the 
resulting oil and leads to an increase jn 
oxidation stability, an increased conver- 
sion of the olefins to lubricating oil, but 
a decrease in the viscosity index of the 
oil. About 15 percent of naphthalene js 
required to produce an oil with an oxida- 
tion number below 2.0; this causes a fall 
in viscosity index from 100 to a value in 
the range 80 to 85. A bibliography of ten 
references is included. 


Properties of Chemical Engineering 
Materials of Construction. IJnd. Eng. 
Chem. 40 (1948), pp. 1821-1936. 


This is the second annual chemical 


| engineering materials of construction re- 


view of Industrial and Enginering Chem- 
istry. The tabular section is preceded by 
a series of articles dealing with different 
classes of materials of construction. Ma- 
terials in the tabular section are grouped 
according to subject to correspond to the 
literature review sections that preceded. 
Tabular compilation is intended to be a 


| repository of quantitative information of 





direct practical interest. Emphasis has 
been placed on presenting the data in 
the most quantitative terms that the 
authors have thought consistent with 
engineering soundness. Individual ma- 
terials of construction are grouped ac- 
cording to type, in a sequence following 
the sectional arrangement of the review 
itself. Within each group, individual ma- 
terials are arranged in alphabetical or 
numerical order, depending on whether 
they are normally identified by words or 
numbers. Columns of data, extending 
across the page, are grouped according 
to different kinds of properties. One 
group of adjacent columns presents data 
on effect of deteriorating influences, with 
particular attention to resistance. In an- 
other group of columns, data on physical 
and mechanical properties are tabulated. 
Notes on fabricating and processing 
characteristics, on applications, on avail- 
ability of forms, and special remarks are 
listed in another group of columns. 


Calibration of Cylindrical Tanks with 
Axis Inclined. W. L. Coates, Jour. Inst. of 
Petroleum 34 (1948), pp. 627-46. 

The method presented provides a 
means for calculating the partial volumes 
of cylindrical tanks at any angle of slope, 
in a manner more or less the same as 
for horizontal tanks. The procedure 1s 
mathematically exact, but not applicable 
to tanks that are truly horizontal. The 
Tank Calibration Panel of the Institute’s 
Standardization Sub-Committee No. 1 1s 
currently giving close attention to the 
production of standardized procedures 


for calibrating horizontal oil containers 





Fundamental Physical and 
Chemical Data 


ee 


The Heat Capacities, Heats of Transi- 
tion, Heats of Fusion and Entropies of 
Cyclopentene and Cyclohexene. Hucs M 
HurrMAN, MarGARET EATON AND GEORGE 
D. Outver, Jour. Am. Chem. Soc. 70 (1948), 
pp. 2911-14. 

Thermal investigations were made 0” 
two unsaturated alicyclic hydrocarbons, 
cyclopentene and cyclohexene. Tempefa 
ture range covered was 12 to 300° & 
Values of the triple points, heats % 
fusion, transition temperatures and heals 
of transition were determined. Entropy 
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values for the liquid state at 298.16° K. 
were calculated. Data are presented in 
considerable detail in tabular and graph- 
ical form. 


The Prediction of Vapor-Liquid Equi- 
libria for Ternary Mixtures from the 
Data of Binary Systems. Yu-Mrnc L1 AND 
Tames CouLt, Jour. Inst. of Petroleum 34 
(1948), pp. 692-704. 

Recently several papers covering the 
methods of correlating vapor-liquid equi- 
librium data for complex non-ideal solu- 
tions have been published. In this paper 
the authors present the results of their 
studies of the van Laar type of equation 
for predicting vapor-liquid equilibria. 
An approximate derivation of the equa- 
tions is presented, and the range of their 
validity was determined. Although the 
equations are similar to those previously 
published, it is believed that they are in 
a more practical form, The work was 
confined to binary and ternary systems; 
the same method can, however, be ex- 
tended to quaternary systems or even 
more complex solutions. The equations 
were tested with published experimental 
data, and the calculated results show 
good agreement with the observed val- 
ues. A bibliography of 15 references is 
included. 





Chemical Composition 
And Reactions 





The Isomerization of Cyclohexane and 
Methylcyclopentane in the Presence of 
Aluminum Halides. I. The Nature of the 
Catalyst, D. P. Stevenson Anp O. BEEcK, 
Jour. Am. Chen:. Soc. 70 (1948), pp. 2890-4. 

The results of an investigation of the 
isomerization of cyclohexane and meth- 
vicyclopentane in the presence of alum- 
inum chloride and aluminum bromide 
are presented. The work is to confirm 
the lack of catalytic activity on the part 
of the aluminum halides in the absence 
of a promoter. At 60° C. it is shown 
that for the isomerization of these two 
hydrocarbons: (1) Hydrogen halides 
have no promotional effect on the iso- 
merizing activity of aluminum halides. 
(2) Water is a promoter of isomeriza- 
tion activity for aluminum halides. (3) 
Catalysis by aluminum bromide-water 
complex is homogeneous. (4) The catal- 
ysis by aluminum chloride-water com- 
plex is partially homogeneous and par- 
tially heterogeneous. New evidence for 
the existence of an intermediate com- 
pound (or compounds) of the form 
Al:Xe-.(OH)a(1 Sn <5) is presented, 
and it is suggested that any or all of 
the intermediates may have catalytic 
activity. 


Alkylnaphthalenes. Part II. The 
Methyl, Ethyl, and n-Propyl Naphtha- 
lenes. S. H. Morrett, G. B. PICKERING AND 
J. C. Smitru, Jour. Inst. of Petroleum 34 
(1948), pp. 677-91.. 

_ Preparation, purification and proper- 
ties, including freezing points, boiling 
points, and refractive indices of the first 
three members of the homologous mono- 
n-alkyl-naphthalenes are described and 
given. Data on 1-methyl, 2-methyl, 
l-ethyl, 2-ethyl, 1-n-propyl- and - 2-n- 
Propylnapthalene are presented in tabu- 
lar form, A bibliography of 59 refer- 
ences is included. 











under “Arc lights” 
... think of sins 
WILLSON 


A LITTLE MONEY GOES A LONG WAY 
. . . to give dependable protection to face 
and eyes in this ruggedly built, low cost 
helmet. Willson-Weld glass in non-corro- 
sive metal holder. 


Style No. 60S 


GIVE WELDERS’ EYES A LIFT... Flip-front 
on this one piece helmet allows quick, easy 
inspection and is convenient for working 
in close quarters. Willson-Weld Glass in 
hinged portion. 


THE MARK OF MEASURED PRO- 
TECTION ... The Willson-Weld* trade-mark 
on welding glass is your assurance of accu- *Reg. U. S. Pat. Off. 
rate grading for density of shade and GOGGLES * RESPIRATORS * GAS MASKS + HELMETS 
thickness to meet or exceed government 
specifications. 


For complete information on these products 
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Since 1940, Petro-Chem Develop- reduced. Furnaces respond more read- tron 
ment Company has designed and __ ily to temperature changes... . afford there 


built more than 500 process furnaces se — 
for use throughout the world in the 
petroleum and allied industries. All 
are lined with B&W Insulating Fire- 
brick — and no shut down has ever 
been due to refractory repairs! 
B&W I. F. B. are the key to other 
cost savings, too. Cycle time, heating- 
up time, and fuel consumption are 


better quality control. Then, too, light 
weight B&W I. F. B. require less 
costly supporting steel-work. 

Let your local B&W Refractories 
Engineer show you how progressive 
process furnace operators are achiev- 
ing greater overall production effi- 
ciency through using B&W Refrac- 
tories. 
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Automatic Analyzer, Recorder 


ELECTRONIG- 
TYPE RECORDER 


HOV, 6O~ 


A thermal-conductivity type gas ana- 
lyzer has been added to Bailey Meter 
Company’s line of automatic gas analy- 
zers and recorders. Measuring the rate 
at which heat is conducted by the gas 
being sampled, the analyzer is unaffected 
by voltage variations, ambient tempera- 
ture and variations in sample pressure. 
An all a-c circuit is employed, permitting 
the use of a standard electronic recorder. 
The recorder measuring circuit uses an 
a-c potentiometer which operates on the 
null balance principal. It employees elec- 
tron tubes instead of a galvanometer so 
there are no continuously moving or 
vibrating parts. 

For further information write Bailey 
Meter Company, 1050 Ivanhoe Road, 
Cleveland 10, referring to PrTrRoLEUM 
REFINER item 293. 


Hand Light 


Neoline, Inc’s extension hand light 
“can be used without fear in high volt- 
age work or sub- 
merged in salt wa- 
ter’. The Neogard 
has a surface of non- 
metallic material. It 
is spark-proof and 
there is no need for 
4 ground. When 
lighted, the lamp 
guard throws off a 
ted glow. A special 
triple seal assures its 
being completely wa- 
terproof. Only 1% 
in diameter and 12% 
inches long, the Neo- 
gard will fit any two- 
inch opening. The 

yrex lamp is resistant to welding 
Spatters and sub-zero weather. Handle 
and heavy duty cord are made of oil re- 
IStaat, crushproof and crackproof Neo- 


Filter Medium 


Neva-Clog, metallic 
filter medium introduced 
by W. S. Rockwell 
Company, is applicable 
not only to all types of 
industrial filtration, but 
other process which will 
pass liquids and retain 
solids. The filter me- 
dium is non-plugging 
and does not permit em- 
bedding and wedging of 
solid particles in the 
open area. Sluicing or 
backwashing removes most solid mate- 
rial and there is rarely any need for an 
acid cleaning. Supplied in flat, rolled or 
special shapes, Neva-Clog is easily 
formed to fit any type of drum filter, 
cylinders, discs or other shapes and is 
adaptable to all types of filtration equip- 
ment. Made of stainless steel, aluminum, 


ITEM AND THE ADDRESS LISTED 


bronze, steel or other metals in standard 
double thicknesses of .010 inch per sheet, 
it is also avaiable in sheets of .008 and 
.005 inches. 

For further information write W. S. 
Rockwell Company, 200 Eliot Street, 
Fairfield, Conn., referring to PETROLEUM 
REFINER item” 295. 








prene. A nonmetallic swivel hook holds 
the light in position. The Neolock 105 
can be locked into any outlet and as- 
sures positive contact. 

For further information write Neoline, 
Inc., 124 West 4th Street, Los Angeles 
13, referring to .PETROLEUM REFINER 
item 294. 


Thickness Detector 


Used for non-destructive thickness 
measurement of steel, copper, aluminum, 
glass, unfilled plastics and similar ma- 
terials from one side, Branson Instru- 
ments, Inc.’s, new Audigage thickness 
detector is portable and battery operated 
for field use. AC power supply can be 
f rnished if desired. New features in- 
clude instrument indications, adjustable 
frequency modulation, special permea- 
bility tuning unit, increased frequency 
range. 

For further information write Bran- 
son Instruments, Inc., Danbury, Conn., 
referring to PETROLEUM REFINER item 

296. 
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X-ray Photometer 

With General Electric -Company’s 
X-ray photometer, sulfur compounds— 
mercaptans—when introduced into nat- 
ural gas can be controlled. The photo- 
meter measures the extent to which a 
test material absorbs a beam of X-rays 
when the beam is thrown on a fluores- 
cent screen. By comparison with ma- 
terials for which the absorption rate is 
known, the instrument determines the 
quantity of any material mixed with 
another material of different atomic 
weight. It employs an aluminum disk 
of varying thickness which acts as a 
standard of known X-ray absorption. 
The absorption rate of the unknown 
is checked against this disk. 

For further information write General 
Electric Company, Special Products Di- 
vision, Schenectady 5, N. Y., referring 
to PerroLeEUM REFINER item 


Drainers 


Industrol Corporation’s continuous 
drainer has a capacity greater than most 
conventional designs with the additional 
reliability of “pilot” operation. The most 
common use is the disposal of steam 
condensate from shell and tube type 


205 








can be a reality 


. if you logically consider the problem. 
Too few dollars can easily buy disappointing 
efficiency while it is just as possible to over- 
invest with the same result. That's where the 
Buell van Tongeren Cyclone comes in. With 


a patented “Shave-Off” to overcome the 





“double eddy” evil, it can be big enough to 
overcome plugging hazards. Individually 
engineered for each specific application 
Buell is in a class apart in achieving high 
fractional efficiencies. There’s convincing 
data in the 1948 Buell catalog. Write to: 
Buell Engineering Company, 6 Cedar 
Street, Suite 5000, New York 5, N. Y. 





Engineered Efficiency in DUST RECOVERY 
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| Oil Testing Kit 








exchangers. Standard sizes are available 
which will cover most capacity require. 
ments. A modification of this drainer 





poss 


























has incorporated irito one unit the func. Fi 

tions of the pumping type trap and the Cor] 

continuous drainer. refe 
For further information write Indus- 

trol Corporation, 88-35, 76th Avenue, 

Glendale, Brooklyn 27, referring to nut 

PerroLEUM REFINER item 298. U 

iain 


Propeller Agitators 





\ 
ter! 
tire 
ster 
size 
vali 
ing 
to f 

Struthers Wells Corporation has de- cor 
veloped a radial propeller agitator which nat 
operates at unusually high speeds. The ope 
agitator is being used in the new Brooks sib! 
Oil Company’s processing tanks in “7 
Cleveland, Ohio. 

For further information write Struth- Ro 
ers Wells Corporation, Titusville, Pa, = 


REFINER item 


referring to PETROLEUM 
299. 





To provide means for quick and simple 
measurements of the condition of lubri- 
cating oil, Gerin Corporation has added 
a new portable equipment kit to its line 
of oil testing sets. Aside from the spee 
with which tests can be made, a feature 
of the product is the accuracy of the 
results obtained. The oil from tour 
gines can be analyzed for all four classes 
of contaminants in 25 minutes. The four 
classes are: 1) change in viscosity due 
to fuel dilution or other causes, “ 
amount of the asphaltic and other 
breakdown substances considered 
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sponsible for deposits, 3) amount of dirt, 


metal particles, other solids and water, . - 
4) acidity, showing whether corrosion is [ 1 W F R C ) S T r 4 







hilable 













quire- < 

rainer possible, ay. 

func. For further in ation write Gerin 

d the Corporation, %o: 3, Red Bank, N. J., 
referring to Pr UM REFINER item 

ndus- 300. 

venue. 

‘Son, § Rubber-Covered Butterfly Valve 










ROTARY 
PUMPS 





W. S. Rockwell Company’s new but- 
terfly valve has both body and vane en- 
tirely covered with latex rubber. The 
stem is made of Hastelloy. Available in 
sizes ranging from 4 to 72 inches; the 
valve fits easily into a rubber-lined pip- 
ing system, giving minimum resistance 
to low and perssure drop. It will handle 
corrosive fluids or gases suitable for 
natural or synthetic rubber. Designed for 












MADE BY 

















vhick 
The operating pressures below 25 psi. but pos- 4 Bolanced Axial Thrust - Pulseless Flow - Vibra- ROTARY 
ooks sible for pressures to 100 psi., the valve tionless Operation - Roller Bushings for Precision Running — 
‘sin can have manual or automatic control. under load. PUMP 
For further information write W. S. . 
ruth- Rockwell Company, 200 Eliot Street, | Pumps: Oils, Varnishes, Solvents, Molasses, Chemical SPECIALISTS 
Pa Fairfield, Conn., referring to PETROLEUM Solutions. 
iten REFINER item 301. : 
1tell : 1-550 p.m. 
999, Capacities g-P = 
Discharge: 250 p.s.i. for medium or 








Grease Working Machine viscosities. 50 p.s.i. for water. 





IER-BATH Screw Pumps and Gearex Pumps are 
made in a plant keyed to precision methods of gear 
manufacturing. Our engineers have a long background of 
experience specializing in the design of rotary pumps. 
As a result, the high quality of these pumps enables them 
to operate for long periods without maintenance. Their 
pulseless flow. and vibrationless operation mean less wear 
on valves, couplings and other fittings. Pipes and joints 
remain tight. In every way, the Sier-Bath Screw and 
Gearex Pumps are constructed to render reliable and 
continuous service, with least possible maintenance. Write 
for detailed information. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 


MEMBER A. G. M. A. 



























| FOUNDED 1905 
Precision Scientific Company has de- momma 
veloped a grease working machine to be 
used in determining the consistancy of 
lubricating greases. It conforms to the 
latest ASTMD217 specifications and the 
Army-Navy AN-G-15-a tests of aero- 
















ire : 

he nautical greases. The %-hp motor is 
“a tully enclosed, with sealed lubrication, 
- and has a base providing a firm foun- 







dation without having to bolt the 
machine to the table top. The machine 
comes in a single or duel unit. 

For further information write Pre- 













December, 1948—A Gulf Publishing Company Publication aw 


DRY CHEMICAL 


FIRE EXTINGUISHERS 


sive vou MORE PROTECTION v= ¢etc 


Ansul Dry Chemical Fire Extinguishers give you more protection... pound for 
pound ... dollar for dollar... than any other extinguisher of comparable size, In 


ANSUL MODEL 350A 


addition ... Ansul Fire Extinguishers provide the best first-aid protection: 


@ For hazards involving flammable gases, gasolines, 
alcohols, solvents, oils, asphalts and greases. 


® For electrical equipment hazards. 


Ansul Fire Extinguishers have the highest established 
tatings for effectiveness on flammable liquid fires, 
based on tests by nationally recognized approval 
agencies. The longer range stream of dry chemical is 
effective in winds and drafts. 

After use, Ansul Dry Chemical Fire Extinguishers 
can be recharged “on the spot”... providing con- 
tinuing protection...and annual recharging of 
Ansul extinguishers is NOT necessary. 

Safe to use...mon-toxic, non-corrosive, 
abrasive. 

Aasul Dry Chemical Fire Extinguishers are pre- 


non- 


derced fire protection in the production, refining and 


marketing of all petroleum products. 


Ask for your copy of file No. 
225. You will receive factual 
data on how Ansul Dry Chem- 
ical Extinguishers will cut your 
fire protection costs. 


Listed and Approved by Under- 
writers’ Laboratories and Fac- 
tory Mutual Laboratories. 


ANSU 


DISTRIBUTORS InN 


AVL 


Ansul 
Model 30 


PRINCIPAL 


CHEMICAL COMPANY 


FIRE EXTINGUISHER DIVISION, MARINETTE, WISCONSIN 


CIiTI!IEes 











cision Scientific Company, Chicago 47, 
referring to PerTroLEUM REFINER item 
302. 


Packaged Generator 


Electric Machinery Manufacturing 
Company has extended its line of pack- 
aged generators to include a self-con- 
tained main generator switch on ratings 
up to 15 kw. No additional switches or 
controls are necessary. The unit is con- 
nected directly to the load. Units are 
featured in single and three phase rat- 
ings up to 150 kw at speeds 900 rpm 
to 1800 rpm. 

For a copy of Bulletin 2100-115 de- 
scribing the new machine write Electric 
Machinery Manufacturing Company, 
Minneapolis 13, referring to PETROLEUM 

NER item 303. 


Powder-actuated Driver 


A powder-actuated driver developed 
by Mine Safety Appliances Company 
“has remedied the problem of fastening 
pipe hangars to concrete or metal.” The 
small portable tool embeds studs in steel 
or masonry by the discharge of a blank 
cartridge. The studs have holding power 
up to several thousand pounds. Two di- 
ameters of studs—% and 4% inches—may 
be used by interchanging the barrels of 
the tool. Accidental discharge is negli- 
gible because the firing pin cannot reach 
the cartridge primer until the safety arm 


| is rotated. If the tool is dropped, the 


safety arm moves the firing pin out of 
position. There is no recoil or flash and 
the tool can be operated with one hand. 

For further information write Mine 
Safety Apliances Company, Braddock, 
Thomas and Meade Streets, Pittsburgh, 
referring to PETROLEUM REFINER —_ 


Rubber Joints 


In The Garlock Packing Company's 
new bulletin, its rubber expansion joints 
for pressure, vacuum and pressure, and 
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TUBE SUPPORTS 


yacuum are described. Details of con- . 
struction, advantages, services as well as 
charts, diagrams and photographs are in- 


cluded. 
For a copy of the bulletin write The 
Garlock Packing Company, Palmyra, 


— ae 
TEMPERATURE 
OPERATION 





* M 

* Ag 

. { 

ZA 

. The consistent high quality of] 

Ransome Machinery Company’s motor- ; FAHRITE tube supports is pos-— 


a 3B 


operated work positioner is driven by a 
a variable speed transmission 
and a ¥Y- single- se 

Model IP has ‘a oad capacity of 100 | tion of labor, equipment andi 
0 a and the table top rotates 360 practices in a foundry devoted oj 
degrees at variable speeds, adjustab i 
from 0-5 rpm in dither 5 Re eg Tt _ exclusively to alloy castingsi§ 
= re tilted through 135 degrees and Write for standard or special 
ocks at any degree of tilt by means of 

a worm-and-segment. Production is said ‘ analyse; of FARR ee" 

to be increased up to 50 percent because sistant alloy 

all welds are made in the down-hand 

position 

For a copy of Bulletin 224-P write 

Ransome Machinery Company, Dunellen, 

N. J., referring to PeTroLEUM REFINER ' 
item 306. 


sible because of the specializa- fj 


Dynatherm Resistance Bulb 


The Foxboro Company’s new dyna- 
therm resistance bulb is now available 
and can be supplied with any dynalog 
instrument, whether recorder, controller 
or the multi-record model. Suitable for 
ee for operating temperatures 
— 000° F., it can replace any ther- , 
> couple or filled-system bulb in a well 
2 7, inch diameter or more and of any 
a. 7 any material. This adaptability 
aes ecause the heat transfer to the 
i ive. Portion of the bulb is through 
a 'P, instead of the sidewalls, easily 
ging it into actual contact with the 


Y a 
, 4% ™ \ 
vel. The bulb has the mechanical con- \ 
*nience of the thermocouple, but has Gj T Md t 0 7 0 S TE : | F 0 q N p R y ( 0 
} : if 
XS Le Jf 
—— 
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Announcement 


Reprints of the first section of the Edmister series 


“Applications of Thermodynamics to 
Hydrocarbon Processing” 


(Parts 1-12, inclusive) are now available at a cost 


of $1 per copy. 


Please send cash with your order. 


Petroleum Refiner 


BOX 2608 




















HOUSTON 












Scores of practical 
ideas in every issue 


¥ Now is the time to start these ideas com- 


| want to receive 


here’s my check for 


Name 
Street and No. 
City and State 


Company 


ing to you. Send in this coupon TODAY 


REFINER 


[] 3 years for $4.00 | 
[] 2 years for $3.00 | 


| manufactured in nine 


[] 1 year for $2.00 | 






Zone 


Engaged i in (_] Refining (] Natural Gasoline Mfg. 


Position_ 
Equipment... or 


Manufacturer 


Supply Company []_ 


... Other Classific 
PLEASE IDENTIFY 


Return to P. O. Box 2608 e@ - seene 4, Touds 







response. 


For further information write The 
Foxboro Company, Foxboro, Mass., or 
any branch office, referring to Petroteyy 


REFINER item 307, 





Mercury Manometer 












Bulletin 98182 describes Taylor Instru- 


| ment Companies’ new type of mercury 


manometer. Built for use on indicating, 
recording or controlling instruments, two 
manometers can be mounted on a single 
case for recording two flows or ratio 
flow control. Accurate measurement of 
differentials “is assured at every point 
on the chart, either up-scale or down- 
scale and reproduction of the readings 
are practically zero error.” Greater 


| energy output, specially designed pres- 


| operating pressures 
| can be from 30 to 





| sure-tight bearing, positive overrange 
| protection, leakless damping adjustment 
and interchangeable range chambers are 
claimed. Straight line calibration is an 
inherent feature of the manometer. 

For a copy of the bulletin write Taylor 
Instrument Companies, Rochester |, 
N. Y., referring to PETROLEUM REFINE 
item 308. 


Automatic Air Dryers 


The Anders Com- 
pany’s new fully au- 
tomatic compressed 
air dryers are being 


standard models. 
With capacities from 
15 CFM to 750 CFM 
(STP) based on con- 
ditions of 100 pounds 
pressure and 70° F., 


150 pounds or 40 to 
120° F. inlet temper- 
atures and final exit 
dew points as low as 
—60° F. All models 
can be furnished for 
either electric or 
steam, operation and 
can. be converted from one to the otlie' 
if desired. 

For further information write Th 
Anders Company, 420 Lexington Ave 
nue, New York 17, referring to PEt 
LEUM REFINER item 309. 
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the greater stability, elimination of cold 
junction error, small size and faster 
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Heat Exchangers 


Ross Heater and Manufacturing Com- 
pany, Inc. has available a complete line 
of fully standardized mass produced 
BCF exchangers. The company deter- 
mined the design features, sizes and 
capacities in greatest demand and stand- 
ardized them, making the new BCF “the 
first shell and tube exchanger to be car- 
ried in stock as shelf goods.” The ex- 
changer is used in jacket water and lube 
oil cooling as well as heat recovery, 
vapor condensing and process heating 
application. Cutaway views illustrating 
construction and line drawings showing 
sizes, dimensions and weight, besides 
descriptive material are presented in 
Bulletin 1.1K1. 

For a copy of the bulletin write Ross 
Heater and Manufacturing Company, 
Inc., 1407-1411 West Avenue, Buffalo 
13, N. Y., referring to PETROLEUM RE- 
FINER item 310. 


Aluminum Paint 

Sheffield Bronze Paint Corporation’s 
new aluminum paint, especially suited 
for the bottled gas industry, is made 


with a special synthetic vehicle insoluble 
in ordinary petroleum thinners. “An- 
swering the problem of proper finish for 
the cylinders used in the gas industry,” 
the paint may be either brushed or 
sprayed on. It is termed “fast-drying 
and long-wearing with a hard, smooth, 
semi-lustrous finish.” 

For further information write Sheffield 
Bronze Paint Corporation, 17814 Water- 
loo Road, Cleveland 19, referring to 
PETROLEUM REFINER item 311. 


Punched Rubber Products 


A new line of punched Silicone rubber 
products, available from The Stalwart 
Rubber Company, are recommended for 
use in processing systems handling hot 
or cold fluids or gases. These products 
can be used to replace certain metal 
constructions where there is_ limited 
thermal stability. Standard and unusual 
flat shapes punched from cured sheets 
of Silicone rubber can be made to specifi- 
cations as well as make accurate the 
location of. bolt holes. The rubber can 
withstand temperatures ranging from 
—150° to 500° F. and is “resistant to 
permanent compression, prolonged 
weathering, lubricating oils, some chemi- 
cals and has excellent water repellency.” 

For further information write The 
Stalwart Rubber Company, 189 North- 
field Road, Bedford, Ohio, referring to 
PETROLEUM REFINER item 312. 


Pressure Cleaner 


Sellers Injector Corporation’s new Hi- 
Pressure Jet Cleaner removes process 
residues, dirt, oily sludges and similar 
matter from heat exchanger bundles, 
cooling coils and most other types of 















processing equipment. The cleaner has 
a’ self-contained 50 gallon tank for a 
detergent, a 50 foot pressure-typé hose 
and nozzle with operating controls. Jet 
pressure, temperature and amount of 
detergent are adjustable. 

For further information write Sellers In- 
jector Corporation, 1623 Hamilton Street, 
Philadelphia 30, referring to PreTrroLeuM 
REFINER item 313. 


Analytical Still 


Distillation Products, Inc.’s analytical 
still makes it possible to cary out simul- 
taneously several samples of molceular 
distillation for semi-micro analyses. It is 
operated under high vacuum to pressures 
as low as 1 x 10° mm of mercury. Stills 
separate heat-sensitive substances of 
high molecular weight. Samples may 
range from a few milligrams to a gram 
in each unit. Samples are placed in the 
unit and are immersed in an oil bath 
held at distilling temperature by elec- 
trical heaters which are controlled 
through a resistor. The distillate collects 
on the condenser, making it possible to 
obtain the fraction after each distillation. 

For further information write Distilla-. 
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| ion new G-E standard mechanical-drive turbine—the Type DP—is a 

machine designed by turbine users. This new design was undertaken 
after an exhaustive survey, covering hundreds of turbine users, indicated 
the features you rated most desirable. 


Formerly most of these features were obtainable at a price addition 
in a “special” machine. Now, as a result of superior design and greater 
standardization, we offer these special features as standard equipment 
—at no extra cost. This, we believe, makes the new Type DP the greatest 
valve in small turbine history! 


FOR THE FULL STORY 


If you have steam available, these new turbines can 
work profitably for you. G-E sales engineers and turbine 
specialists will be glad to show you how your equipment 
can benefit from the features of G-E turbine drive. And, 
their wide experience is at your disposal. 


For full information please contact the nearest G-E 
Apparatus Sales Office. Or, write today for GEA-4955, a 
fully illustrated, 20-page descriptive bulletin. Apparatus 
Department, General Electric Company, Schenectady 
5, N. Y. 


For many applications the combined trip-throttle 


valve—an exclusive G-E feature—makes a separate shut- 
off valve unnecessary, saves you the cost of purchasing 


an extra valve. 


The trip-throttle valve and the governing valve are an 
entirely new balanced reaction design, requiring very 
little force to operate. No soft packings are used. 
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FINER item 


Automatic Lubricator 


John P. Squier Company’s new auto- 
matic lubricator offers 


many orifice meter 
hearing shaft lubri- 
cation problems. The 
instrument fully-sen- 
sitizes the. differen- 
tial recording mech- 
nism of flow meters 
through continuous 
lubrication of the en- 
tire bearing surface. 
\ spring-loaded pis- 
ton-and-cup mecha- 
nism affords positive 
sustained pressure 
upon the grease sup- 
ply, slightly in ex- 
cess of the measured 
vas or liquid pres- 
sure. The resulting 
lifferential “makes it 
impossible for gas or 
liquid to penetrate 
the shaft housing 
where the bearing 
shaft enters the me- 
ter pressure cham- 
ber.” Erroneous zero 
recordings are pre- 
vented because “sus- 
tained maximum sen- 
sitivity allows the 
pen to return to 
ormal position re- 
gardless of working 
ditions.” The con- 
lition of the grease 


supply within the bearing shaft housing 
snot altered regardless of the period of 
time the lubricator is in operation. De- 
signed to function on all types of meters 
which employ the use of a lubricated- 
type bearing shaft, the lubricator’s oper- 
ition and results “are not altered by the 
physical properties of the measured gas | 


r liquid.” 


_For further information write John 
P. Squier Company, P. O. Box 6100, 
Dallas, Texas, referring to PETROLEUM 


REFINER item 


Sectional Steel Housing 





Petroleum Engineering Corporation’s 
Erect-O-House is a new all-purpose sec- 
tonal steel housing suitable for 
houses or machinery enclosures. Ready 
‘or on the spot assembly, the house is 
available in a basic size of 6 x 6 feet and 
'8 6% feet high. It may be increased to 


tion Products, Inc., Publicity Depart- 
ment, 755 Ridge Road West, Rochester 
13, N. Y., referring to PerroLeum RE- 
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Vv 3 
How to Keep Equipment 


Prompt and full drainage of condensate 
and venting of air and non-condensible 


‘ gases are among the most important fac- 


tors in maintaining maximum heat in stills, 
kettles, evaporators, agitators, coils, etc. 


Two reasons why Nicholson thermostatic traps prove 
superior in test after test: (1) operate on lowest 
temperature differential, 5° to 15°, depending on 
trap size and steam pressure (2) 2 to 6 times average 
drainage capacity. We'll gladly send one for testing. 


5 TYPES FOR EVERY APPLICATION—>process, power, heat; 
a V4" to 2”; press. to 225 Ibs. BULLETIN 1047 or see 
weet's. 


High-Pressure Floats—in all sizes and shapes, 
for operating mechanisms and 
as tanks or vessels. Welded; 
stainless, monel, steel, or 
plated steel. Diam.: 2” to 14”. 
Pressures to 4800 Ibs. 2-day 
delivery. BULLETIN 348. 


W. H. NICHOLSON & CO. Wwitxis®earee, Pa: 
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GAS BOILER BURNERS 


@ DFC Gas Boiler Burners will enable you to get the 
most out of your boiler. 


® DFC Gas Boiler Burners are available in types 
and sizes to fit almost every type boiler. 


@ DFC Gas Boiler Burners are ideal for converting 
coal and oil fired boilers to gas. 
We are interested in establishing a few more reliable dealers in all 


parts of the country. 


WRITE FOR COMPLETE INFORMATION 


aR FIRE CLAY 


om pony 


ENVER 











































OFFERS ALL THESE ADVANTAGES 


A good strainer protects your equipment and pipelines. 
Yarway gives you a better strainer to “police your pipelines”. 


FIRST—The Screen is a high-grade woven monel wire 
basket that catches solids, lets condensate, oil or other 
fluids flow freely. Perforated screens if desired. 


SECOND—Screen cap is made with straight thread, machined 
face and spark plug gasket, insuring tight joint. Screen 
comes out with cap for easy cleaning .. . automatically 
aligns when replaced. 


THIRD—Iron and steel bodies are cadmium-plated for 
protection against corrosion and for better appearance. 


FOURTH—Available in six sizes, from 14” to 2” for 
pressures to 600 lbs. 


FIFTH—Reasonably priced. 


SIXTH—Stocked and sold by 150 Mill Supply Houses. 
Hundreds of thousands already in use. See your local 
dealer or write for Bulletin S-201. 


YARNALL-WARING COMPANY 
128 MERMAID AVENUE — PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 
Police the Pipelines 


any length in three foot increments. A 
patented method of assembly places the 
zinc coated steel sheets under uniform 
tension between framing members. Al] 
components are die-formed and can be 
quickly assembled by inexperienced |a- 
bor using only standard hand tools. The 
house may be moved as a unit or dis- 
assembled and reassembled for move- 
ment. 

For further information write Petro- 
leum Engineering Corporation, 132 
South Michigan Avenue, Chicago, refer- 
ring to PETROLEUM REFINER item 4516, 


Panel Control Station 


MOORE PRODUCTS CO - 


e PHILADELPHIA, PA e& 


® NULLMATIC ONTROLLER 


Moore Products Company has de- 
veloped a new miniature-panel control 
station for graphic panels, consoles and 
standard panelboards. This unit is used 
with the manufacturer’s remote-set-type 
Nullmatic controller. The black pointer 
on the duplex indicator shows the pro- 
cess value. The red pointer which travels 
around the dial, normally indicates the 
control-point-setting pressure. When a 
spring-return switch is thrown, the red 
pointer shows the pressure of the dia- 
phragm valve. The manual-automatic 
switch has a seal position which “locks 
in” the existing control and in switching 
either way avoids any “bump” to the 
process. This controller can be used 
for flow, liquid+level, temperature and 
other applications. 

For further information write Moore 
Products Company, H and Lycoming 
Streets, Philadelphia 24, referring to 
PETROLEUM REFINER item 317. 


Packless Valves 


Specifically designed for minimum 
flow resistance in high vacuum service, 
the type R, 90 degree 
packless valves of, 
the bellows type, are 
manufactured by 
Vacuum Electronic 
Engineering Com- 
pany. Available in 
sizes up to three 
inches, the valves are 
guaranteed absolute- 
ly vacuum tight, A 
large lift of the valve 
disc achieves low re- 
sistance, with multi- 
ple thread ‘on the 
stem reducing the” 
number of turns re- 
quired for a full 
opening. Pipe thread 
connections aré also available. The bet 
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lows and disc assembly can be removed 
by unscrewing four small screws. Both 
are interchangeable for given size. Mount- 
ings are possible on any of the six flat 
surfaces because the valves are machined 
fom square brass stock. 
For a copy of Bulletin RV which 
jescribes the valve, write Vacuum Elec- 
onic Engineering Company, 316-37th 
S Street, Brooklyn 32, N. Y., referring to 
PETROLEUM REFINER item 318. 


Vibration Control 


Korfund Company, Inc’s. Bulletin 
G-101 gives the advantages and limita- 
tions of spring mountings, rubber mount- 
ings and cork materials in the control 
of vibration, together with data on their 
installation and uses. A selector chart 
recommends the proper types of vibro 
esolators for highest efficiency. Each 
type has loading ranges and special and 
typical specifications described. 


For copies write Korfund Company, 


Titration 
System 


Milton Roy 
Company’s auto- 
matic titration 
system can be 
used in proc- 
esses where it is 
desirable to con- 
trol the strength 
of a caustic bath 
or of an acid 
within limits 
where there is 
little change in 
conductivity, pH 
value or other 
variables under 
conditions where 
conventional 
controlapparatus 
is inadequate. It 
utilizes a duplex 
controlled vol- 
ume pump which 
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TREATED MATERIAL 
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Inc., 48-43-G Thirty-Second Place, Long 
Island City 1, N. Y., referring to PE- 
TROLEUM REFINER item 319. 













trates a sample continuously from the liq- 
uid bath, handling a sample of the liquid 
from the bath on one side of the pump 
and metering to that sample, in direct 
ratio and exact proportion, a fixed 
quantity of titrating medium. The mix- 
ture of the two reagents gives a re- 
sulting pH value on the steep portion 
of a curve that would directly indicate 
the strength of the bath. A pH meter 
measuring this value would automatically 


automatically ti- 


Rotameter, Flow Indicators 


Bulletin 18-RA, Schutte and Koerting 
Company, lists all its types of rotameters 
and flow indicators, referring by num- 
ber to separate bulletins for each type. 
Available sizes and the principle appli- 





cations for which the instrument was 
designed are given. 

For a copy of the bulletin write Ad- 
vertising Department, Schutte and 
Koerting Company, 12th and Thompson 
Streets, Philadelphia 22, referring to 
PETROLEUM REFINER item 320. 





set the feed of strong caustic to the 
bath to maintain the desired standard 
strength required in the bath, The same 
type of system can be used to maintain 
the strength of acid baths within cer- 
tain control points. 


For further information write Milton 








NEWMAN-MILLIKEN 
GLANDLESS LUBRICATED 34 
PLUG VALVES & 


employ a parallel plug which cannot 
stick or jam, and a pressure lubricating 
system which ensures easy operation, 
prevents leakages, and protects all seat- 
ing surfaces, 
Made in a variety of patterns and met- 
als suitable for all Oilfield and Refinery 
Services. 
Rectangular or full round ported plugs, 
+ sm being equal to full pipe area. 
tench or gear - operated (as illus- 
trated). 
Working pressures to 5,000 Ibs. per sq. 
im. (tested to 10,000 Ibs. per sq. in. 
erosene). 
Fully descriptive Catalogue 61M on 
request. 








Newman. H 
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ONE OF THE WIDE RANGE OF 
OUR SPECIALISED PRODUCTIONS 


FOR THE 


OIL INDUSTRY 
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‘Zallea Expansion Joints Rate... 



















"| Zallea Stainless Steel Expansion Joint shown above is 
one of several used in the process steam distribution line 
of a large Western refinery ... installed for dependable, eco- 
nomical operation. 

In refineries, in power plants, in chemical process plants— 
throughout industry—Zallea Expansion Joints are rated first 
choice as the ideal medium for absorbing movement in pipe lines 
due to thermal changes. These features tell why more and more 
engineers and designers insist on Zallea when they want the best: 









@ More economical than expansion sions—enables installation. in 








bends—the cost of insulating and 
installing a bend alone is fre- 
quently more than the cost of a 
Zallea Expansion Joint. 

No maintenance—having no 
packing they may be used 
in underground lines with- 
out manholes. 

Low thrust against anchors—re- 
quire only 1/10 the force re- 
quired to compress some slip 
type expansion joints. 

An expansion joint for every 
type of service—special types 
for combined axial and 
lateral movement. 


close quarters. 

Elements may be made of stain- 
less steels, copper, or any other 
metal required. 

Hydraulic method of forming 
assures uniform wall thickness 
throughout corrugations. 

As easy to install as an ordinary 
flanged or welding fitting. 
Traverse range from fractions 
of an inch up to 714” in a single 
unit and 15” in a double unit. 
Pressure range from vacuum to 
300 Ibs. in standard units. Up 
to 1000 Ibs. in special units. 
Temperature range from sub- 


zero to 1600° F. 





© Shorter face to face dimen- 


Catalog 47 contains complete information on all Zallea Expan- 
sion Joints. We would be pleased to send you a copy. Write 
today! Zallea Brothers, 890 Locust Street, Wilmington 99, Del. 


















NSION JOINTS 
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Vibration Meter 


Designed to read vibration levels directly 
in rms inches or rms inches per second, 
The Calidyne Company’s vibration meter 
is a self-contained, battery operated unit 
with internal calibration requiring no 


| external power connection. Integration 


of the velocity pickup signal to provide 
displacement measurements directly is 
effected by throwing a switch. No scale 
factor or conversion is required. 

For further information write The 
Calidyne Company, 751 Main Street, 
Winchester, Mass., referring to PEtro- 
LEUM REFINER item 322, 





Hard Facing, Hard Surfacing 


Tempil® Corporation now has avail- 
able its latest Tempil® Topic, “Hard 
Facing or Hard Surfacing by Welding.” 
Factors, advantages, materials and fea- 
tures of the process are described in this 
release. 

For a copy write Tempil°® Corporation, 
132 West 22nd Street, New York 1], re- 
ferring to PETROLEUM REFINER item 323. 


Pump and Heater Sets 


In Peabody Engineering Corporation’s 
Bulletin 150, the complete line of Duplex 
pump and heater sets is described. Dia- 
grammatic layouts and photographs ol 
the equipment are given as well as the 
elements and factors to be considered 
in ordering a set for any specified pur- 
poses and applications. 

For a copy write Peabody Engineer- 
ing Corporation, 580 Fifth Avenue, New 
York 19, referring to PETROLEUM REFINER 
item 324 


Branch Pipe Outlets 


Complete installation instructions, 


| sizes, dimensions, weights, list prices, 


temperature pressure ratings and mate- 
rial specifications on Bonney Forge and 
Tool Works’ branch pipe outlets are 
given in its catalog. Types of Weld0- 
lets described are butt welding, threaded 


| welding and socket welding. Drop forged 


flange information is also included. 

For copies of the catalog write Bon- 
ney Forge and Tool Works, Allentow, 
Pa., referring to PrrroLeuM REFINE 
item 325. 


Jet Exhausters, 

Compressors 
Bulletin 4-E describes the complete 

line of Schutte and Koerting Company® 


steam jet exhausters and compressors 
for use with pump priming, exhausting 


Roy Company, Philadelphia 18, referring 
to PETROLEUM REFINER item 321. 
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A 30-in 
Fvactor 


























What's behind 


Evactor? 


instruments in the CR lab- 
oratory set up for meas- 
uring extremely high 
vacuum, 


The production of Evactors is no routine operation at the 
Croll-Reynolds plant. Although CR engineers have over 
thirty years of industrial vacuum experience to guide 
them, the Croll-Reynolds testing and development de- 
partment is one of the important units of the company. 
Development work is constantly under way to improve the 
efficiency of Croll-Reynolds Evactors wherever it is pos- 
sible. It is this never-ending research and development 
which give CR Evactors their exceptional efficiency. 


Special boiler in the CR 
pilot plant for providii 

unusual conditions of hig 
pressure steam or super- 
heat (or both) to dupli- 
cate the working condi- 
tions in customers’ plants. 


A 30-inch CR Booster 
‘or on test in a CR 
Op. 


REYNOLDS 


CROLL-REYNOLDS CO. 


17 JOHN STREET, NEW YORK 7, N. Y. 
CHILL VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 
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They come back 
for more 














For long life—low maintenance costs— 
more and more refiners specify 


PACIFIC 
PUMPS 


PACIFIC PUMPS 
HUNTINGTON PARK, CALIF. 
One of the Dresser Industries 
Export Office: Channin Bidg., 122 E. 42nd St., New York 
Offices in All Principal Cities PR-3 


221 














evacuating, cleaning, transporting and 
agitating liquids and gases. Operating at 
moderately high vacuum, the compres- 
sors utilize live steam or compressed air 
for the operating medium. Tables, charts 
and drawings show the construction and 
operation of the exhausters, as well as 
the sizes, dimensions and capacities. 
For a copy write Schutte and Koert- 
ing Company, 12th and Thompson 
Streets, Philadelphia 22, referring to 
PETROLEUM REFINER item 326. 


Fluid Crackers 


The rise of the fluid catalytic-cracking 
process through peace and war to its 
present dominance in the petroleum re- 
fining industry is depicted in “Fluid 
Progress Circa 1948,” a brochure just 


The CHOICE of the 
Major Oil Companies= 
OILCO Model 600-A at work! 





issued by The M. W. Kellogg Company. 
Tracing the growth of the company’s 
activity from 33,500 barrels per day in 













































—a section of a 30-unit truck loading rack with truck 
alongside receiving quick service. 


Day in and day out, throughout this wide world, Oilco 
loading assemblies are at work, ably performing their 
special tasks for major oil companies. Dome-type Model 

-A, now widely used, has an extension on the valve 
lever, which regulates the flow close to the discharge end, 
without the loss of flexibility of the sliding sleeve and dip 
pipe. The assembly permits quicker and complete loading 


contro:, and affor 


its users numerous other advantages. 


Complete particulars, dimensions and illustrations of 
Model 600-A and all other Oilco loading and unloading 
assemblies are featured in the new 1948 Oilco catalog. Your 
copy will be mailed promptly upon receipt of your request. 


Distributors in all principal cities 


OIL EQUIPMENT MFG. CO., INC. 


3100 Vermont Ave., Louisville, Ky. 
Canadian Representatives: Empire Brass Co., Ltd., London, Ont. 











1942 to 567,500 barrels per day in 1948 
the brochure presents a photographic 
gallery of the entire family of 42 cat- 
crackers, both on stream and on the way, 
It tells of the process’s advance since 
an earlier brochure, “Fluid Progress 
1946.” 

The oil companies operating the units 
are given, along with the refinery loca- 
tions. On the back cover of the brochure 
appears a “cat-cracking map” of the 
United States, showing the units now 
operating and those on order in all im- 
portant refinery areas of the hemisphere, 


Lubricated Plug Valve 


Homestead Valve Manufacturing Com- 
pany has issued Section 5 of Valve Ref- 
erence Book 39. It covers the Home- 
stead-Reiser “Self-Seald” lubricated 
plug valve. General catalog data, de- 
scriptions, specifications and prices on 
the units, parts and accessories are given. 

For copies of the section write Home- 
stead Valve Manufacturing Company, 
Coraopolis, Pa., referring to PETroteum 
REFINER item 327, 





pH and Conductivity Control 


pH and conductivity control and their 
application to different industrial proc- 
esses are featured in The Brown In- 
strument Company’s Catalog 15-12. The 
fundamentals of pH, oxidation-reduction 
potential and conductivity are discussed 
and the ElectroniK potentiometer, flow 


. electrode assembly, Beckman pH ampli- 


fier, as well as electrodes, conductivity 
cells, control valves, motors and pneu- 
matic control accessories are described. 
Photographs and schematic drawings 
and a partial list of circular and strip 
charts and scales and dimensional dia- 
grams of pH equipment are other mate- 
rials included. 

For a copy write The Brown Instru- 
ment Company, Wayne and Roberts 
Avenues, Philadelphia 44, referring to 
PETROLEUM REFINER item 328. 


Corrosion Inhibitive Primers 


The latest recommendations for the 
formulation of corrosive inhibitive prim- 
ers for the protection of atmospherically 
exposed iron and steel are presented in 
the Lead Industries Association’s Red 
Lead Technical Letter 3. The 11 formu- 
lations given were chosen on the basis 
of outstanding performance under actual 
field conditions. 

For a copy of the technical letter 
write Lead Industries Association, 42 
Lexington Avenue, New York 17, refer- 
ring to PerroLeuM REFINER item 329. 


Transformer Insulating Liquid 


Bulletin 61B6043A, issued by Allis- 
Chalmers Manufacturing Company, de- 
scribes “Chlorextol,”* non - inflammable 
insulating liquid for transformers. Al 
though they have the same electrical 
characteristics as equivalent ratings 0! 
the oil insulated type, transformers fil ed 
with Chlorextol are especially suitable 
for installation in locations which woul 
require a fire-proof vault if units using 
oil as the insulating medium were em 
ployed. Chlorextol- filled transformers 
can be installed at the load centers, elim- 
inating the need for a fire-proof vault 
and saving space because it can be = 
stalled in the open. : 

For copies of the bulletin write Allis- 
Chalmers Manufacturing Company, !*“ 
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WHERE PRESSURE PLAYS A PART 


Where petroleum products must be stored under Why not specify Graver the next time you 
the higher pressures, Graver spheres or bullet- plan petroleum storage facilities where pressure 
shaped vessels are proving their value to refin- plays a part? 


eri ing facilities and processing plants 
ies, marketing facilitie P &P FABRICATED PLATE DIVISION 
everywhere. 


Available in a full range of capacities and GRAVER TANK & MFG. CO. [NC. 


working pressures, Graver pressure vessels are East Chicago, Indiana 
built in strict compliance with all codes which 

apply and according to the latest techniques for 

the manufacture of either shop built or field 

erected tanks. Where stress-relieving, x-raying 

or radiographing is necessary, Graver maintains 

the latest in modern facilities to efficiently handle 

each specific requirement. 

It’s this close attention to details together with 
the most complete manufacturing facilities... 
backed by over three-quarters of a century of 
experience in steel plate fabricating... that 
makes Graver pressure vessels dependable. 





NEW YORK PHILADELPHIA CHICAGO CATASAUQUA, PA. «© HOUSTON SAND SPRINGS, OKLA, 
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South 70th Street, Milwaukee, Wis., re. 
referring to PeTRoLeEUM REFINER item 
330, 










Aircomatic Process 


“The Development of the Gas Shielded 
Metal Arc Welding Process,” the paper 
presented by Jesse S. Sohn and A, N. 
Kugler before the annual meeting of the 
American Welding Society, has been 
made available by Air Reduction Sales 
Company. Given are details and descrip. 
tion of the aircomatic process which was 
recently introduced. 

For a copy write Air Reduction Sales 
Company, Department 2313, 60 East 
42nd Street, New York 17, referring to 
PETROLEUM REFINER item 331. 
























Pressure and Vacuum Gauges 


The Brown Instrument Company’s 
Catalog 7000 describes various pressure 
and vacuum gauges, as well as featur- 
ing pressure actuating elements, high 
vacuum gauges, control components, the 
Air-O-Larm system, the Integral Con- 
trol By-Pass and Liquid Level Measure- 
ment of open and closed vessels. Sche- 































alog 48 offers complete data and infor- 
mation in connection with the installa- 
tion and use of safety and relief valves 
Included are descriptions of various 
safety and relief valves for general as 
well as chemical corrosion resistant use, 
comparison and selection charts which 
give a quick key to the proper valve for 


matic drawings, photographs, diagrams, Vape 
pressure range charts and _ indicating T 
scales are also included. wo 
For a copy of the catalog write The Vv 
- a] 
| Brown Instrument Company, Wayne has a 
| and Roberts Avenues, Philadelphia 44, A. St 
| referring to PetroLeEuM REFINER item al 
as sa 
332. 
Here’s a chemical | vk 
ere’s a chemical gage " work 
| Safety and Relief Valves Calif. 
for any pressure to 1600 P- Ss. i. Farris Engineering Corporation’s Cat- by 
ern 
| 





and also for vacuum or compound ranges, 






and temperatures to 300° F, 






@ An accurate pressure gage for use where 








. . — . each type of service. Triple capacity ta- 
chemicals or viscous liquids either corrode or bles which show water, air and steam 
capacities for nozzle orifice sizes and a F 
clog a Bourdon tube. new tight vapor sizing chart which en- 
ables a user to quickly size a valve are 
The diaphragm is “TEFLON” which resists also included. 





For a copy write Farris Engineering 
Corporation, 484 Commercial Avenue, 
Palisades Park, N. J., referring to 
PETROLEUM REFINER item 333. 





practically all corrosive chemicals. The diaphragm 






chamber is supplied of any metal most suitable 








for the service. Pneumatic Transmitters Q 
Up-to-date information on Republic 
Write for complete information about the new Flow Meters Company’s pneumatic 
| transmitters is given in Data Book 1001 
Helicoid Chemical Gage. Their application to the measurement 






of flow, level, pressure and density 4s 
well as photographs, cross sectional dia- 
grams and dimensional drawings are I 
cluded. 

For a copy write Republic Flow Me 
ters Company, 2240 Diversey Parkway, 
Chicago 47, referring to PetroceuM RE 
FINER item 334. 














Only Helicoid Pressure Gages 





have the Helicoid Movement 





Separators and Exhaust Heads 
In Wright Austin Company’s Catalog 
500 are described the company’s line 0! 
separators and exhaust heads. Pressure 
HELICOID GAGE DIVISION charts; capacity tables, cutaway photo 
graphs, diagrams and illustrative ™* 


AMERICAN CHAIN & oy 4:38 3 | terial are included. 


. For a copy of the catalog write 
Bridgeport 2, Connecticut Wright Austin Company, 315 Wes 


Woodbridge Street, Detroit, referring © 
PETROLEUM REFINER item 335. 
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been 
sales 
crip- worked in the manufacturing phases of 
was the company’s products. 

Stanley will work out of the New 
sales York office. A veteran of 18 years in- 
East dustrial sales experience he was most 
g to recently employed in charge of sales for 
331, the specialty division of Central Foundry 

Company. 
fi Summers Is Midwest’s Agent 
we Midwest Piping and Supply Company, 
mo St. Louis, has named Summers Hard- 
high ware and Supply Company, Johnson 
ys City, Tenn., distributor of the company’s 
on Stanley Johasen line of welding fittings and forged flanges 
Rr for the northeast Tennessee area. Sum- 
vd mers is distributor also for National 
‘ Tube C i 
ams, Vapor Recovery Systems Adds Coma pany and The Lunkenheimer 
iting > 
Two Sales Engineers to Staff ‘ 
- g Flanagan Given New Post 
on Vapor Recovery Systems Company Edmund T. Flanagan, manager of New 
44 has appointed J. L. Johnson and Robert York sales division of The Fairbanks 
Boon A. Stanley to the technical sales staff Company, has been appointed manager 
339 as sales engineers. of regional sales in addition to his pres- 
Johnson, with Varec for 12 years, will ent position. Appointed manager of New 
work out of the home office at Compton, York sales in June, 1947, after serving 
Calif. Recently he has been servicing for many years as assistant manager for 
Cat. Varec equipment installations in South- the Boston branch, Flanagan has been 
ra ern California and prior to that he with the Company for 31 years. 
alla- 
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ACF Promotes G. L. Holt to 
Assistant District Manager 


G. L. Holt has been appointed assist- 
ant district manager of the plant of 
American Car and Foundry Company 
at Madison, Ill. He 
is a native of Val- 
paraiso, Ind. 

For nine years, 
Holt was associated 
with Fruit Growers 
Express and served 
in the mechanical de- 
partment of the com- 
pany. In 1941 he 
joined Indiana Steel 
Products at, Valpara- 
iso and was employed 
as production engi- 
neer. Holt went to 
International Rail- 
way Car and Equip- 
ment Manufacturing Company, Kenton, 
Ohio, in 1944. During this period, until 
he joined American Car and Foundry, 
he was plant manager. 





Holt 


A. J. Mestier Named to Sales 
Position With Allis-Chalmers 


A. Joseph Mestier, Jr., has been as- 
signed to Allis-Chalmers’ New York dis- 
trict office as petroleum sales representa- 
tive. 

A petroleum geology graduate of 
Massachusetts Institute of Technology, 
Mestier joined Allis-Chaliners in 1946 
following his discharge from the army. 
Previous to entering MIT, he was em- 
ployed ‘for a year and a half by the 
British Union Oil Company in his na- 
tive Barbados, British West Indies. 




































nme Saving ONLY 


The only value in the Relative Volatility Charts 
designed by C. G. Kirkbride is in the saving of 
time in equilibrium calculations. 


One man who was familiar with K charts re- 
quired 8 percent less time when using Relative 
Volatility Charts, with which he was not familiar. 


Another individual, familiar with neither type 
of chart, consumed 21 percent less time with the 
Relative Volatility Charts. 


Relative Volatility. Charts are available 
through Gulf Publishing Company at $5.00 per 


USE THE COUPON 


GULF PUBLISHING COMPANY 
P. O. Box 2608, Houston 1, Texas 


Please forward me_______sets of the Kirkbride Relative 
Volatility Charts at $5.00 per set. 



















































The Best You Can Buy 
FOR LOW COST OPERATION 


This is no time to allow a production slow-down for the 
want of water. This essential commodity can be obtained 
in great quantities at very low cost. The solution is the 
installation of Layne Well Water Systems which produce 
from any depth. 

Layne Well Water Systems are known to be the best 
made for serving the needs of the petroleum industry. 
They are built to stand up under the hardest kind of use 
and still maintain their high efficiency. Seldom do they 
need repairs of any nature. Once installed and in opera- 
tion, they keep right on going with little or no attention. 

You can buy Layne Well Water Systems in any capacity 
needed for your plant. They are completely installed and 
thoroughly tested by Layne engineers and field men. 

If you need more water—at very low cost, call or write 
for complete information, catalogs, bulletins, etc. There 
is no obligation. Address 


LAYNE & BOWLER, INC. 


General Offices 
MEMPHIS, TENN. 





TAYNE 


WELL WATER SYSTEMS 


AFFILIATED COMPANTES: Layne-Arkansas Co., Stuttgart, Ark. * 
Layne-Atlantic Co., Norfolk Va. y% Layne-Central Co., Memphis, Tenn. 
*% Layne-Northern Co., Mishawaka, Ind. % Layne-Louisiana Co., Lake 
Charles, La. % Louisiana Well Co., Monroe, La. y Layne-New York 
Co., New York City »% Layne-Northwest Co., Milwaukee, Wis. * 
Layne-Ohio Co., Columbus, Ohio y% Layne-Pacific, Inc., Seattle, Wash. 
*% Layne-Texas Co., Houston, Texas % Layne-Western Co., Kansas 
City, Mo. % Layne-Western Co. of Minnesota, Minneapolis, Minn. * 
International Water Corp., Pittsburgh, Pa. y% International Water 
Supply, Ltd., London, Ontario, Canada y% Layne-Hispano Americana, 
8. A., Mexico, D. F 
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SEATING SURFACES 








OLD FASHIONED 
SEAT INSERTS 











STELLITE FACED 














Hancock design 
“obsoletes” seat inserts 












UPER-HARD Stfe/llite faced seating surfaces 
S in Hancock GateValves are integral with 
the WELDVALVE body. They never need to 
be replaced, and leakage between body and 


seat is impossible. 








The Hancock technique of accurately finish- 
ing before assembly, assures perfect alignment 
with the “‘soo Brinell” stainless steel wedge, 
and results in complete absence of distortion 
inherent in screwed-in and spun-in seat designs. 















Excess handwheel pressure to align seating 
surfaces is not necessary for WELDVALVE 
tightness. Perfect alignment guarantees tight 
valves even on the upstream side of the wedge. 











Designed for 800# at 750°F or 2000# at 
100°F. Sizes 4%” to 2” inclusive. 







Stocked and sold by leading Distributors every- 
where. Write to them or to us for full information. 


ER 
wml HANCOCK 


: cA Product of Val Ves 


MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 
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Pyrene at New Jersey Fire Show 


One of the 34 events at the annual fire show of the New Jersey State Safety Council, staged by 
Pyrene Manufacturing Company and its affiliate, The C-O-Two Fire Equipment Company, at 
Pyrene’s proving grounds in Newark, N. J., was the burning of this 35 foot simulated oil storage 
tank, Its 10,000-square-foot surface was flooded with a mixture of gasoline and oil and ignited. 
The permanent air-foam system installed nad a remote control system and when turned on, it 
discharged 4000 gallons of air foam per minute, and the fire was wiped out when covered with 
the thick blanket of foam. 

Purpose of the annual spectacle, according to George H. Boucher, vice president and general 
manager of Pyrene, “was to illustrate virtually every kind of fire in the domestic and industrial 
fields and the methods and types of equipment for coping with them.” 


Linden. Formerly he was district man- 
ager, Chicago. 

A graduate of the engineering college 
at the University of Michigan, Johnson 
is a senior member of the American So- 
ciety of Mechanical Engineers. He has 


H. E. Johnson Sales Manager 


Alloy Steel Products Company, Lin- 
den, N. J., has appointed H. E. Johnson 
as sales manager, with headquarters in 


... keep petroleum products clean 
and free of foreign matter 


The Sparkler horizontal plate method 
of filtration insures a firm, unbroken 
filter cake formed from diatomaceous 
earth or other filter media particularly 
suited to the liquid filtered. Such a fil- 
ter cake removes even microscopic par- 
ticles from any liquid ranging from 
light alcohols to heavy resin products. 

The petroleum refining and process- 
ing industry have available a filter in 
the Sparkler that solves many problems 
of keeping liquid petroleum products 
free from solids such as scale, rust, grit, 
and other foreign matter. 


e a 
Domes tic fy uel Oil bulk plant operators can be sure of 
delivering clean clog-free fuel oil by filtering with Sparkler filters 


Sparkler filters are available in capacities from small pilot plant models to built-in 
Production line units of 5000 gallons per hour. The services of our staff of engi- 
neers with over a quarter of a century experience in solving filtration problems is 
available. Your problems will receive personal attention and individual analysis, 
Write Mr. W. J. Kracklauer, Sec’y & Treas. 





SPARKLER MANUFACTURING COMPANY, Mundelein, Illinois 
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DURALOY 
Baal? 


High Alloy 
CASTINGS 








X-rayed 


250,000 
..»And we also have 


Volts Gamma-ray inspection of castings! 


Working on the theory that the production of sound high alloy castings 
calls for more than metallurgical and foundry skill, we have carried out 
a modernization program in our shop to make it ‘‘the last word"’ in chrome- 
iron and chrome-nickel production facilities. 


Complementing the X-ray and Gamma-ray inspection facilities, we have 
seven of the latest type electric furnaces (5 arc-type and 2 high frequency 
type) with capacities ranging from 100 to 6500 pounds per furnace. We 
have sand-control and sand-treating apparatus. We have one of the best 
control and analytical laboratories in the industry. 


lf you would like to have your chrome-iron or chrome- 
nickel castings made in our modern well-equipped 
foundry by experienced metallurgists and skilled foun- 
drymen, we shall be glad to take care of your order. 


THE UURALUY COMPANY 


| 


' 


specialized in valve engineering and 
sales, having been with Crane Company, 
Philadelphia and Chicago, and with Ed- 


ward Valve, Inc. in Chicago prior to 


joining Alloy Steel. 


J. T. Gillespie Appointed 
Watson-Stillman’s Sales Head 


J.T. Gillespie, Jr. has b>: 2 appointed 


| general sales manager of .Vatson-Still- 
| man Company, Roselle, N. J. He joined 


the company in 1944 
and has served as di- 
rector of export sales, 
which work he will 
continue to supervise. 

After his gradua- 
tion from the Taft 


| School and Yale Uni- 


versity with a Ph. B. 


| in 1926, Gillespie 


spent three years in 


| import - export busi- 


ness with China, Af- 


| rica and India for L. 


C. Gillespie and Sons 

and three years in in- Gillespie 
vestment brokerage 

with Smith, Barney and Company. Prior 
to joining Watson-Stillman, he held 
sales and administrative positions with 
Air Reduction Company, Inc., and with 
its subsidiary, Wilson Welder and Met- 
als Company, where he was assistant 


| to the president. 


During three years of the war Gilles- 


| pie was “on loan” to the government. 


| Rockwell Makes Changes 
_In Engineering Department 


The Rockwell Manufacturing Com- 
pany has named C. B. Johnson as chief 


| engineer and E. R. Gilmore as director 


of research for its 
Pittsburgh Equitable 
Meter Division. This 


| move is “a direct re- 


sult of the Com- 
pany’s expansion pro- 
gram which necessi- 
tates the shuffling of 
key men to cope with 
the enlarged opera- 
tions, both in its 
plants and in the 
field.” 
Johnson, with 
Rockwell since 1929, 
attended Brooklyn 
Polytechnic Institute. Johnson 
He has been chief engineer of the Nord- 
strom Valve Division since 1944. 


Gilmore, formerly chief engineer 0! 


| the meter and regulator divisions, as- 


sumes new duties involving research, 


| new products and engineering represen- 


tation to the field. A 1920 graduate ol 


| Rensselaer Polytechnique Institute, he 
| joined Equitable Meter in 1936. 





W. C. McAfee Oilwell Manager 


William C. McAfee has been pro 
moted to manager of the Mission, Texas, 
store of Oil Well Supply Company, suc- 
ceeding Louis C. Hurley, who has joined 
the production equipment sales depart 
ment of the company. 

After receiving his bachelor of science 
degree at East Texas State Teachers 
College in 1936, McAfee taught in_the 
high schools at Forney, Texas and Tet 
rell, Texas. Before joining the army ™ 
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1943, he was an instructor at the British 
Royal Air Force training school at Ter- 
rell. McAfee became associated with Oil- 
well in 1946 as a storeman in the Mis- 
sion store, the position he held at the 
time of his new appointment. 


M. A. King Returns to Elliott 
As Engineering Vice President 


M. A. King, formerly manager of en- 
gineering, has rejoined Elliott Company 
as engineering vice president. Formerly 
with Elliott for 27 
years, he has_ been 
executive engineer 
for the turbine divi- 
sion of Worthington 
Pump and Machin- 
ery Corporation for 
the past five years. 

Immediately fol- 
lowing graduation 
from the University 
of Michigan in 1916, 
King joined Kerr 
Turbine Company, 
Wellsville, N. Y. El- 
liott purchased Kerr : 
in 1923 and made King 
King its chief engineer in 1924. He 
moved to Jeannette with the turbine 
department in 1927 and became turbine 
manager in 1932. In 1941 he was ap- 
pointed manager of engineering for the 
company. 

King is a member of the American So- 
ciety of Mechanical Engineers. 





R. R. Faller Plans Ethyl’s 
Employe Training Activity 


Raymond R. Faller, former manager 
of employe relations in the Detroit re- 
search laboratories of Ethyl Corporation, 
has been appointed 
coordinator of em- 
ploye training activi- 
ties in the industrial 
relations department 
of the company. His 
headquarters will be 
in the New York of- 
nces. 

Joining Ethyl in 
1931 as an automo- 
tive engineer in the 
lormer Dayton divi- 
sion, Faller was 
named assistant divi- 
sion manager five 
years later. In 1939 
he was transferred to Det: oit as director 
of training. Following three years of 
service in the Navy, he returned to the 
research laboratories in 1945 to become 
manager of personnel and employe re- 
lations, organizing and directing train- 
ing programs for engineers and chemists 
Arcee company’s graduate training 
School. 


Faller 


Joe Comer Is Powell Officer 


Joe L. Comer has been appointed vice 
President of The William Powell Com- 
pany, Cincinnati, in charge of sales in 
the New York area, with offices at 50 
Church Street, New York. For mahy 
years he was engaged in general sales 
and trade relations with The Crane 
Company. In 1943 he joined Culbert 

pe and Fittings as vice president. 

Omer is a member of the Engineers 
Club of New York City. 
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Holiman Represents Marcus 


W. E. Holiman Company, P. O. Box 
851, Houston, has been appointed terri- 
torial representative for Marcus Trans- 
former Company, Inc. in the states of 
Texas, Louisiana and Oklahoma. 


Plibrico Opens Texas Offices 
With Thompson in Charge 


Plibrico Jointless Firebrick Company, 
Chicago, has appointed Howard W. 
Thompson manager of Plibrico Sales 
and Service Company. With offices at 
81514 Throckmorton Street, Fort Worth, 
and the Santa Fe Building, Unit 2, in 
Dallas, Thompson will be distributor of 
Plibrico refractory products, maintain- 
ing a complete boiler setting and instal- 
lation service. 


G. E. Names H. M. Brusman 
Head of Employe Relations 


Herbert M. Brusman has been named 
manager of the employe relations divi- 
sion of the chemical department of 
General Electric Company. 

Formerly chief sales consultant and 
later a personnel consultant for Ebasco 
Services, Inc., Brusman also was a sales 
engineer for Pennsylvania Power and 
Light Company. He was graduated from 
the University of Cincinnati in 1926 as 
a mechanical engineer. 


Haering Opens Texas Plant 


D. W. Haering and Company, Inc., 
Chicago, has opened a new unit in San 
Antonio, The new plant will provide 
facilities for “expanding business, with 


WRITE ON YOUR 
LETTERHEAD FOR 
SPECIAL LITERATURE 
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PEERLESS 
Centrifugal 
PUMPS 


PROCESS SERVICES 
ABRASIVE 
AND CORROSIVE LIQUIDS 


TYPE 


OPEN 
IMPELLER 


TYPE 


ENCLOSED 
IMPELLER 


Application: 


The Type DSO pump 
has essentially the char- 
acteristics and applica- 
tions as the Type DS. 
However, the Type 
DSO utilizes an open 
impeller with impeller 
vanes on back of shroud 
to permit pumping of 
fluids with solids in 
suspension, brines, 
sludges and the like. 
Capacities: to 1500 
_p.m.; heads: to 231 
eet; temperatures up 
to 212 F. All types of 
drive. 


Application: 


The Type DS pump is 
a general purpose proc- 
ess pump with enclosed 
impeller. Handles clear 
liquids in a variety of 
services and solutions 
which may be corrosive. 
Single-stage, single-end 
suction design. Capaci- 
ties: up to 600 g.p.m.; 
heads up to 231 feet; 
temperatures up to 212 
F. All types of drive 


Write for descriptive and illustrated Bulletin No. 803 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: indianapolis, ind.; Los Angeles 31, Calif. 
District Offices: New York 5, 37 Wall Street; Chicago 40, 
4554 No. me st Atianta Office: Rutland Building, 
Decotur, Georgia; Dallas 1, Texas; Fresno, California; 
Los Angeles 31, California. 
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provisions being made for increased lab- 
oratory, operating and warehouse space.” 
Faster service to industries in the South- 
west as well as an adjunct to Haering 
service throughout the entire company 
will be provided, officials declared. 


O'Neill Is Representative 
For Mixing Equipment Company 


O'Neill Pump and Engineering Com- 
pany, Richmond, Va., has been appointed 
Virginia representative for Mixing 
Equipment Company, 

Rochester, N. Y. 

Addition of this 
new representative, 
enables Mixing 
Equipment to offer 
increased field assist- 
ance. The New York 
City office formerly 
handled this terri- 
tory. 

T. C. O’Neill heads 
the representative 
firm. A graduate of 
Lehigh University 
with his degree in CR 
engineering, O’Neill O'Neill 
served as WPB section chief during the 
war. 


Globe Steel Names Lee Mullen 
Vice President of Sales Unit 


Lee Mullen, formerly general sales 
manager, has been named vice president 
in charge of sales for Globe Steel Tubes 
Company, Milwau- 
kee. 

A graduate of Ken- 
yon College, Mullen 
joined Republic Steel 
Corporation and after 
a training period was 
appointed district 
sales representative. 
He later became as- 
sociated with Pitts- 
burgh Steel Com- 
pany where, when he 
left for war, he was 
manager of all tube 
sales. 

Following the war, Mullen 
he joined Globe Steel and was appointed 
special engineer on the new development 
of tube products, before becoming gen- 
eral manager of sales. 


Nooter Group Tour Industries 
To Help Expansion Program 


Representatives of John Nooter Boiler 
Works Company, St. Louis, extended 
their trip to Philadelphia to attend the 
National Metal Congress and Exposition 
to include visits to suppliers and equip- 
ment manufacturers in connection with 
the company’s current $500,000 expan- 
sion program. When completed, the firm 
will be able to handle steel and alloy 
plate up to two inches thick. 

J. Harvey Yaeger, chief engineer; P. 


| H. Smith, director of research and de- 


velopment; M. W. Lischer, engineer; 
and E. W. Kleefisch, supervisor of the 
metallurgical laboratory, made the trip. 


G. J. Pateneaux Returns 


G. J. Pateneaux, assistant manager of 
the international division of A. O. Smith 
Corporation, recently returned from a 


PRINCO © 


DENSITROL 
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KEEP BLACK CLOUDS 
OUT OF THE SKY 











10-month trip to Latin America in which 
he visited all countries except Paraguay 
and Costa Rica, contacted distributors 
and studied general market conditions. A 
native of the United States, Pateneaux 
lived and worked for 17 years in Latin 
America prior to the war. 





























-BLAW-RNOX— 


FOG NOZZLES 


AND 
AUTOMATIC SPRINKLERS . 


...@re standard protection 
against fire in refineries and 
ober oil industry installations. 
_ They strike back at fire with the 
- speed of lightning. They smother 
fire with a blanket of fog while 
their powerful spray reaches to 
the base of the fire, cooling and 
quenching inflammables fuel. 


The Blaw-Knox Fog Nozzle has 
wide free-flowing passages with- 
out screens. It is non-clogging— 
always instantly available— 
and one of tire’s worst enemies. 


Send for Bulletin No. 2207 


Listed by Underwrit- 
ers’ Laboratories, Inc. 
Approved by Factory 
Mutual Laboratories. 


Blaw-Knox offers Stand- 
ard Wet and Dry Pipe 
Systems, as well as 
Thermostatically Con- 
trolled Deluge Systems. 


BLAW-KNOX 


SPRINKLER DIVISION | 


OF BLAW-KNOX CONSTRUCTION COMPANY |_| 


829 Beaver Ave., N.S. : 
Pittsburgh 12, Pa. yj 
Offices in Principal Cities 1 
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Rackley Gordon 


Two Named Vice Presidents 
By Jessop Steel Corporation 


Frank B. Rackley has been named 
vice president in charge of sales by 
Jessop Steel Company, Washington, Pa. 
He was formerly general manager of 
sales. Before joining Jessop, Rackley 
was in charge of stainless steel sales at 
the Chicago office of Carnegie-IIlinois 
Steel Corporation. 

Curtis A. Gordon, general works man- 
ager of Jessop, has been made vice 
president in charge of operations. He 
was formerly superintendent at Colorado 
Fuel and Iron Corporation, Wickwire 
Spencer Steel Division, Buffalo, N. Y. 

Jessop Steel International Corporation. 
wholly owned subsidiary of Jessop Steel 
Company, announced the election oi 
Howard M. Dawson late last month. 
He was formerly vice president and 
managing director of the organization. 


W. A. Emery Appointed 
Western’s Works Manager 


Willard A. Emery has been appointed 
works manager for Western Supply 
Company. Prior to 
this appointment, he 
had been assistant 
plant manager of 
Worthington Pump 
and Machinery Corp- 
oration’s Holyoke 
Works, having serv- 
ed with that organ- 
ization for 25 years. 

A graduate of 
Massachusetts Insti- 
tute of Technology, 
with a bachelor of 
science in mechani- 
cal engineering, Em- 
ery studied business 





Emery 
administration at Rutgers University and 
welding metallurgy at Brooklyn Poly- 
technic Institute. 

Emery helped to organize the North- 
ern New Jersey and Western Mass- 


achusetts sections of the American 
Welding Society. He also served on the 
board of directors of the Western Mass- 
achusetts Technology Club. 


Denton to Represent Dampney 


The Dampney Company of America, 
Boston, has appointed R. J. Denton 
Company, Syracuse, N. Y., as distribu- 
tor in the Syracuse area of Apexior and 
Thur-ma-lox protective coatings. 


Company Publication 


Midvale Names Representative 


John C. Riley Company, 407 Scanlan 
Building, Houston 2, has been appoined 
district sales representative for The Mid- 
vale Company, Philadelphia, with terri- 





© We invite your offers 
© We serve leaders in the industry 


THE DICKERSON COMPANY 


Drexel Building Philadelphia 6, Pa. 
x Ww 


STEEL DRUM 


RECONDITIONING 


MACHINERY 


IN WORLDWIDE USE 
REDUCES DRUM COST 
SEND FOR LITERATURE 


L. M. GILBERT CO. 


DREXEL BLDG., PHILADELPHIA, PA. 














Marine & Industrial 


CHEMICAL CLEANING 


Boilers, Condensers, Evaporators, Fuel Oil 
Heaters, Heat Exchangers, Water Well 
Acidizing 
INSTRUMENT REPAIR 
Reliance Tachometers, Pneumeracators, Etc. 


Boiler Water Conditioning 
Test Cabinets, Test Solutions 


LABORATORY SERVICE 


R. L. WILSON CO. 


P. O. Box 9245 Houston 10, Texas W 6-316! 














If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work. 


25 Years Successful Experience 


cyt ENGINEERING C9, 14 


ervice, N r 
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Newly Perfected 


Water Conditioning Chemicals 


Recently developed applications of the 
newer colloids and surface-active agents in 
Wright Chemicals for the petroleum industry 
result in improved water conditioning—posi- 
tive scale and corrosion control. Wright 
Chemicals contain 100% soluble, available 
chemicals—no waste or inert matter—insuring 
increased operating efficiency and reduced 


Te Cooling Towers .. . 


Down time and replacement costs are ma- 
terially reduced by effective scale and corro- 
sion control with Wright Chemicals. 


Compressors and 
Engine Jackets .. . 


Heat transfer surfaces are kept free of scale 
and corrosion. Result? Greater efficiency. 


Wright improved chemicals are the result of 
intensive study and research by men with years 
of experience in the development, production, 
application and control of water-conditioning 
chemicals. 

Wright has no one cure-all to solve all prob- 
lems. Each receives individual treatment. The 
Wright field engineer, who will call on you 
upon request, will obtain all necessary infor- 
mation and samples for examination in the 
modern Wright laboratory. Analyses are inter- 
preted in view of supplemental information 
received, and recommendations made in the 
form of a proposal. Clients are provided with 
regular laboratory service as a periodic check 
upon conditions. 


anxious to help solve your scale and corrosion 
problems. No obligation. 


@ 
tt 
CHEMICALS 


WRIGHT CHEMICAL CORPORATION 
Specializing in Water Conditioning 
GENERAL OFFICE AND LABORATORIES 


615 West Lake Street Chicago 6, lil. 
Offices in Principal Cities 
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tory covering Louisiana, Arkansas, Okla- 
homa and Texas. 


Watson-Stillman Appoints 
New Sales Representative 


Richard W. Schreck has been named 
Michigan divisional sales representative 
for The Watson- 

Stillman Company. 

He will work out of 

the Chicago office, 

under the direction 

Helander, 

district manager in 

charge of Midwest- 

ern Sales. Schreck 

also will be special 
consultant on hy- 

draulic machinery for 

two of Watson-Still- 

man’s representa- 

tives: The Frank T. 

Goetz Machinery 

Company, Cleveland, Schreck 
and W. K. Millholland Machinery Com- 
pany, Indianapolis. 

For the past two years Schreck was 
associated with the Hydraulic Press 
Manufacturing Company, Mt. Gilead, 
Ohio, as sales engineer for that com- 
pany’s metal working and plastics mold- 


| ing presses. 


Mathieson Names H. P. Smith 


| Assistant Manager of Sales 


Harry P. Smith has been named as- 
sistant general manager of sales for 
Mathieson Chemical Corporation with 
headquarters in the 
Company’s New 
York offices. He for- 
merly was New York 
district sales mana- 
ger. 

Smith received his 
bachelor of science 


| degree from Colum- 


bia University in 
1921. Joining the 
sales department of 
Mathieson in 1944, 
he was president of 
George Chemical 
Company, now a di- . 
vision of Diamond Smith 
Alkali Company, before that time. 
Smith is a member of the Chemical 
Salesmen’s Association of New York 


| and Alkali Distributors of the New York 


Metropolitan area. 


; , | Willcox to Houston 
There is a Wright Field Engineer near you, | 


James D. Willcox, Jr., has just been 
district manager of Elliott 
Company’s Houston, 
Texas, territory ac- 
cording to an an- 
nouncement by F. 
W. Dohring, vice 
president in charge 
of sales, Jeannette, 
Pa. 
Willcox came with 
Elliott in 1935 after 
graduation from Cor- 
nell University as an 
electrical engineer. 
From 1937 until his 
recent appointment, 
he was with the At- : 
lanta district office, Willcox 
except for three years of service in the 
U. S. Navy during World War II. 


Fisher Sales Representative 


Fisher Governor Company, Marshall- 
town, Iowa, has appointed A. E. Ehrke 
& Company 5005 Euclid Avenue, Cleve- 
land 3, as the Fisher district sales repre- 
sentative in the area. The organization 
replaces Tomlinson Steam Specialty 
Company, former Fisher representative. 

Al Ehrke, who heads the new sales 
office, has been in the sales engineering 
department of the Fisher home office 
ten years. Bill Sixt and F. L. Zehe, 
formerly of the Tomlinson Company, are 
associated with him, 


..« IS ITS BATTERY OF 


HEATERS 


SY 
BORN ENGINEERING CO. 


TULSA, OKLAHOMA 





New and Exclusive! 





These new snubbers utilize a porous stainless 
steel disk as the primary element to eliminate 
pulsations. They can be used to protect all 
types of pressure sensitive instruments. Name- 
ly, pressure oes pressure age | anc 
recording controllers; diaphragm type differ 
ential meters; U-tube manometers; differential 
flow meters; pump governors; and diaphragm 
regulators. They also can be used as filters oF 
as flow meters on small flows. 
The porous disk 1s made in several standard 
Grades. Special grades made to suit applica- 
tion. 
Grade “G” Air, gases, Butane, xasoline. 
Grade “E” Water, kerosene, light oils, etc. 
Grade “D” Oil, etc., having viscosity ove 

300 SSU. 

Write for literature — Dept. WL 


EQUIPOISE CONTROLS 


100 STEVENS AVE., MT. VERNON, N. ! 
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F R 0 M Abstract Series Available 


N A T T) R AL ¢ A From Academy of Sciences 
4 The National Research Council of the 
National Academy of Sciences, 2101 
)) (/ . Constitution Avenue, Washington, D. C., 
/ ez J C2 fit is offering Prevention of Deterioration 
Abstracts on a subscription basis. Material 
y, for the abstracts is obtained from journal 
Co 1) Covel Cfervat articles, patents and unpublished reports. 
Cross references are included in each 
author and subject indexes 


issue, and 
FACILITIE S FOR are at the conclusion of each volume. 
een nt nem BEeOn men - There are two volumes of six issues 


each. The individual abstracts are in 

AMMONIA DERIVATIVES loose leaf form. Comments are added to | 
FOR correlate relevant information, to evalu- 

ate reports or to make suggestions for 


4 | G “4 : further research. | 
Subscription rate is currently $37.50 
but will be $50.00 after July 1, 1949. 


NITROGEN CONTENT (RRR See aac 


field, is available for $10. 
FERTILIZERS 
NBS Has Available Listing 


Of Publications Since 1907 =| 4. simple. method of 


aw 
V7, Mhe Circular 460, Publications of the Na- controlling working 
Fld » OIOF0 tional Bureau of Standards, listing all , 
temperatures in: 


oC Bureau publications from 1901 to June 
"A 30, 1947, has become available, The 
OG mprany National Bureau of Standards is the ° WELDING 
principal agency of the federal gov- © FLAME-CUTTING 
500 FIFTH AVE.. NEW YORK ernment for fundamental research in | © TEMPERING 
physics, mathematics, chemistry, and | © FORGING 
BOX 1162, SHREVEPORT, LOUISIANA engineering. It also has custody of the | ® CASTING 
national standards of physical measure- ¢ MOLDING 
ment and conducts research leading to e DRAWING 
the improvement of these standards and | © STRAIGHTENING 


Ty «BOOKS = Tempilstik 





- techniques of measurement. 
ii ite 4 Brief abstracts for the publications " ea 
issued from January 1, 1942, to June IN GE 


CH LORINATORS 30, 1947, are also included. Circular 460 We tile stestn een 
can be obtained from the Superintendent ee we es — Also 


CAPACITIES UP TO of Documents, U. S. Government Print- Tempilstik® for the working 


. ; - hay available 
ing office, Washington 25, D. C., for temperature you want. Mark , 
ae 2000 LBS. PER 24 HRS. 75 cents a copy. your workpiece with it. When pellet 
the Tempilstik® mark melts, or 


Shell Oil Issues Booklet the specified temperature has liquid 
On New Combustion Head cate eee form 


Shell Oil Company, Inc., has _avail- Available in these temperatures (°F) 
able a booklet, “Something New In Oil 
Heat,” which describes the development | 125 275 500 1100 
and performance of a new combustion | 138 288 550 1150 
head for domestic oi] burners and lists en 300 600 1200 
the firms marketing burners equipped . 313 650 1250 

; : 175 325 700 1300 
with the device. 

; 188 338 750 1350 

Although Shell neither manufacturers 200 350 800 1400 
nor markets the combustion head and 213 363 850 1450 
derives no income from it, it made the 225 375 900 1500 
design available, royalty free, to manu- 238 388 950 1550 
facturers who wished to incorporate it oes = ae 1600 
into the design of their own burners. In 
Ig test Bomes, savings of fuel averaged | pg —rompll “Base Ould 

P ; to Ferrous Metallurgy” 


FOR ALGAE AND | — 16%” by 21” plastic-laminated wall 
¢ lif i St d d Off chart in color. ‘or sample pellets, 
SLIME CONTROL Minagemaiad Gulile reco | adi sosielinee be neue ag 


Operates on high vacuum — no moving parts. I ff : . 
Only 6 ft. installation space. Sturdy cabinet per- n an effort to recognize the emphasis 


mits outdoor installations. Available in 8 capaci- being given by American business to 
ties — 15 Ibs. to 2000 Ibs. of chlorine per 24 management organization, Standard Oil MArd 
hours. Ideal for chlorinating drinking water. Company of California has published EQUIPMENT CO. 


The Management Guide, a chart-illustrated 5724 NAVIGATION BLVD 


book describing the use of management 


4 ides as aids in performing corporate Houston 11. T. 
addock Sales of Texas Fun ti pte garter 
nea ie eae Phone Woodcrest 6-7484 
































Prepared by Standard’s department on 
te Texas @ MG HE organization, the book is based on ex- 
perience gained by the company in 
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REFINER CLASSIFIED ADS 


RATES for Classified Ads are $8 per column inch. Minimum size one column inch. In smallest 
type size, figure 59 words per inch. Situations Wanted $4 per column inch. All classified ads 
payable in advance. Ten percent discount if three or more insertions are ordered at same time. 
COPY DEADLINE is 26th of month preceding date of issue. Send copy and checks to: Classified 
Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1, Texas. 
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Beaumont, Texas. 


capable of: 


Refinery Supervisors 
wanted 


Shortly after the first of the year The Pure Oil Company will 
complete a modern lubricating oil manufacturing plant near 


Several excellent opportunities will be available to men 


@ SUPERVISION OF VACUUM DISTILLATION 
@ SUPERVISION OF PROPANE DEASPHALTING 
@ SUPERVISION OF PHENOL EXTRACTION 

@ SUPERVISION OF SOLVENT DEWAXING 

@ SUPERVISION OF CONTACT FINISHING 


If you are interested please supply a resume of your experience 
and photo in your initial reply. 


THE PURE OIL COMPANY 


Personnel Department, 35 East Wacker Drive, Chicago 1, Illinois 








95,000 ft. 1%" O.D. 
120,000 ft. css: 
55,000 ft. 2%" O.D. 
75,000 ft. 3%” O.D. 
80,000 ft. 4" OD. 
21,000 ft. 54%" O.D. 


USED STEEL TUBING 


Approx. 9 gauge wall 
Approx. 11 gauge wall 
Approx. 11 gauge wall 
Approx. 10 gauge wall 
Approx. 10 gauge wall 
Approx. 3/16” wall 


SINGLE OR DOUBLE RANDOM LENGTHS—PLAIN ENDS 
BEVELED FOR WELDING 


Write - Wire - Phone 


SONKEN-GALAMBA CORPORATION 


2nd ond Riverview (X-338) Kansas City 18, Kansas 
THatcher 9243 











EXPERIENCED 
ENGINEERS 
NEEDED 


An American oil company, 
affiliated with Standard Oil 
Co, (N. J.) and located in 
South America needs experi- 
enced engineers as follows: 


PRODUCING 


Petroleum, Electrical, Me- 
chanical, Civil and Construc- 
tion Engineers and Geologists. 


REFINING 


Refinery Maintenance and 
Process Engineers, Designers 
and Equipment Inspectors. 


Degree and three years mini- 
mum experience. 


w 


Liberal salaries, other cash 
payments, retirement plan, 
paid vacations, excellent op- 
portunities for career work. 


w 


Send details of experience and 
education to: 


Box 308-E 


Radio City Station 
New York 19, N. Y. 


Replies are held strictly 
confidential 








ERNST Liquid Level Gages 


e@ Gage Glades 








@ Try Cocks 
e@ Gage Glass Washers 


WRITE FOR BULLETINS 





ERNST WATER COLUMN & GAGE CO 


LIVINGSTON, WN J. 









SUPERVISOR WANTED 


Supervisor for refinery pump and en- 
gine maintenance. Applicant must have 
engineering training and experience. 
Good salary with house furnished at 
low rent. Address: Box 123R, Petroleum 
Refiner, Houston, Texas. 











SALES MANAGER 


Wants additional oil field item for line. 
Mechanical engineer with 20 years 
sales experience in Texas, Oklahoma 
and Louisiana. Address: Box 122R, c/o 
Petroleum Refiner, Houston, Texas. 











AVAILABLE 
OPERATING SUPERVISOR 
LUBRICATING OIL PROCESSING 


Vacuum: distillation, Furfural, M.E.K. 
Dewaxing, Clay contacting, Lube blend- 








ing. Address: Box 120R c/o Petroleum 
Refiner, Houston, Texas. 
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Wanted 
CHEMICAL ENGINEER 


Exceptional opportunity offered engi- 
neer with experience in the funda- 
mental design and operation of natural 
gas processing equipment. Primarily 
want person with ability and know- 
ledge to direct and supervise engineer- 
ing program and assist in sales. Letter 
of application should include photo- 
graph, personal data, record of edu- 
cation and experience, references, and 
expected salary range. Address: Box 
121R, c/o Petroleum Refiner, Houston, 
Texas. 











the last dozen years in preparing man- 
agement guides for its departments and 
subsidiaries. 

The book will be distributed free to 
colleges of business administration and 
other institutions offering training in 
business leadership. 


“Gas Facts’’ Issued 


The Bureau of Statistics of the Ameri- 
can Gas Association is distributing a 
new edition of Gas Facts, the statistical 
record of the gas industry initiated last 
year, and containing pertinent gas in- 
dustry information covering energy re- 
serves, production, transmission and dis- 
tribution sales and utilization, finance, 
labor and prices, brought up to date to 
include 1947 figures. 

Copies of Gas Facts may be obtained 
from the Bureau of Statistics, American 
Gas Association, 420 Lexington Avenue, 
New York, 17, for $1.00. 





MULTI-METAL 
WIRE CLOTH 


During its more than 35 years 
of constant service to scores of 
process industries, Multi-Metal 
kas painstakingly built up the 
most extensive of all lines of 
wire cloth. Many special types 
have been developed for spe- 
cific processing operations, and 
it is often possible to greatly 
increase the efficiency of exist- 
Ing installations by changing to 
one of these exclusive Multi- 
Metal patterns. 


Wire cloth is supplied by the 
piece, yard, or roll. A complete 
range of meshes, weave styles, 
metals, and standard widths is 
available from stock. 














ALL MESHES 





















ALL METALS 

















Send for free catalog and wire 
cloth samples—or send prints 
and specifications for an im- 
mediate quotation. 










ALL WEAVES 





Here is the PROOF! 
Actual Photo of our SCRUBBER on the job 








| Design, Construction and 


the Complete Equipping of 
Laboratories, Biological, 


Chemical, Petroleum Cosmetic, 


Drug and Food Plants. 


A List of Nationally-known REPEAT Clients 
will be mailed you on request 





This low-pressure scrubber was built to order 
for a West Texas repressuring plant. It was 
made in strict accordance with code and cus- 
tomer’s specifications. 





A.P.1.-A.S.M.E, 
AND A.S.M.E, 
CODE 














ALSO, RETUBING OF HEAT EXCHANGERS, ABSORBERS, 
FRACTIONATING TOWERS AND HEAT EXCHANGERS. 


FOR INFORMATION OR ESTIMATES, CALL AMARILLO-4395 


SUPERIOR MANUFACTURING COMPANY 


AMARILLE O, 





TEXAS 


December, 1948—A Gulf Publishing Company Publication 


WIGTON -ABBOTT CORPORATION 


PLAINFIELD, NEW JERSEY 


Telephone: Plainfield 5-2000 












Tf 35 Years of 


= Chemico Experience 
could be blueprinted 
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...it would show a continuous record of new and improved 
processes for the recovery and production of sulfuric acid and 
production of synthetic nitric acid, ammonia and other heavy 
chemicals. 


Starting from a small group of specialists late in 1914, the 
Chemico organization soon became the leading designer and 
constructor of acid plants in the United States. In the following 
years, Chemico extended its activities to other industrial countries 
strategically located throughout the world. And in 1934 the 
technical staff of the Nitrogen Engineering Corporation, leading 
experts in Nitrogen Fixation, merged with this organization. 


Chemico now enjoys an international reputation in the field of 
chemical plant design. The superiority of its acid and ammonia 
plants is recognized throughout the world. Whether your acid 
or other heavy chemical requirements are small or large, it will 
pay you to take advantage of the 35-years’ experience of the 
Chemico organization. 


Typical 
Chemico Undertakings 


PLANTS FOR PRODUCTION OF 
Synthetic Ammonia 
Synthetic Methanol 
Double Superphosphate 
Ammonium Phosphate 
Ammonium Sulfate 
Ammonium Nitrate 
Calcium Nitrate 


PLANTS FOR PRODUCTION, 
CONCENTRATION AND RECOVERY OF 


Hydrochloric Acid * Phosphoric Acid 
Nitric Acid * Sulfuric Acid 


COMPLETE REFINERY ACID PLANTS 
COMPLETE FERTILIZER PLANTS 
AMMONIA OXIDATION UNITS 

ORE ROASTERS 

SULFUR BURNERS AND FURNACES 
ABSORPTION AND RECOVERY TOWERS 


( CHEMICAL CONSTRUCTION CORPORATION 


ere 


EMPIRE STATE BLDG., 350 FIFTH AVENUE, NEW YORK 1, N. Y. 


EUROPEAN TECHNICAL REPRESENTATIVE 


Chemico Plants 
are profitable 


investments 


CYANAMID PRODUCTS, LTD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W, C, 2, ENGLAND 


EUROPEAN LICENSEE OF N. E. C. PROCESS 
HYDRO-NITRO 8. A., 8 QUAI DU CHEVAL BLANC, GENEVA, SWITZERLAND 


CABLES: CHEMICONST, NEW YORK 
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PE TROLEUM 


REFINE 





GUICLGK STARTING... 
"To shift or spring from a fixed position.” “ >, 
For the finest motor ‘fuel blend, 


use 


WARREN STABILIZED NATURAL GASOLINE ‘ 
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ATURAL GASOLINE - Iso-Pentane + Normal Butane «+ Iso-Butane + Propane + Hexane » STA-VOL-ENE 





Crude Oil, Natural Gasoline and Liquefied Petroleum Products 















,” COLUMBIA GAS TREATING PLANT OF 
ARKANSAS FUEL OIL CO. USES All 


YARWAY IMPULSE STEAM TRAPS 


Again and again you hear it—Yarway Impulse Steam 
Traps used throughout the piant! 


Here at this large southwestern plant nearly 100 Yarways 
are on the job on re-boilers, separators, steam turbine 
driven pumps, reciprocating steam pumps and elsewhere 


Yarways are popular for these reasons: 


First—they’re good for all pressures within a wide rangt 
without change of valve or seat. 


Second—Yarways speed up heating and keep equipmes 
hotter because they discharge continuously on heavy 600 
densate loads, at short intervals in lighter loads.. 
keeping lines free of condensate. 


Third—simple design, only one moving part, make 


maintenance easy. 


Fourth—it is frequently cheaper to install a new Yarw# 
than to repair an old type trap. 


See your Supply House, or write for Yarway Bulletin T-17}? 


YARNALL-WARING COMPANY 
128 Mermaid Avenve, Philadelphia 18, Pa. 


Nearly 600,000 Already Purchased © O40 


YAR WAY IMPULSE STEAM TRAP 
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